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PUEFACE. 


Thts treatise upon cotton waste is designed to l)e of Service 
to all wbo are directly or iiidirectly concerned with tlie pro- 
duction, Ilses and treatment ol; cotton wasto in aiiy of its 
fonus. 

The master, luana^er, or foreman of aiiy ordinary cotton- 
spinnin^ inill will find in these pa^es luany notes and dis- 
cussions rclatin^^ to the ja’oduction, characteristics, rcfrnlation, 
and tn^atmeni of cotton waste in his own factory. 

A section also is devoted to a dc'scription of the woaving 
and g(nun*al uses of yarns s]>iin from cotton waste. 

Work, however, deals specially with a description of 
tlie machinery and procc^sses involved in tlie ch^aning, open- 
ing, carding, and sjnnning of cotton wasto, and it niay Ix^ 
n'usonabiy c.laimcd that tlie treatment of th(‘ sul)j(^ct is fnll, 
(:()in|)r(di(msiv(;, and dotailed. 

Partic.iilarly an^ tlie procu^ssc^s tuul nnudiinory rofjnirod for 
Mio production of conddüisor cotton wasUi yanis explainod 
lunxnn; and (un’taiidy no onc interosted in this lino of work 
ouglit to 1)(^ without this troaiisc^. 

It has l) 0 (in thc aim of tlu^ autlior to projiani a troatis(^ 
likeiy to provo of prac.tical holp t(,) porsons coniK^ctod with 
alniost ovory section of our gigantic ciotton trade, so far as 
tlu^ wast(i fiuestion is concerned. 

In these days of koen c()ni])otition and strict attention to 
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detail, no one can afford to neglect the question of waste, 
whether it be in the direction of reducing its amount, or 
applying it more and more to useful and profitable purposes, 
The thanks of the author and pnblishers are due to those 
firins who have snpplied soine of the illustrafcions, and whose 
names are mentioned in the text. 

THOMAS THOENLEY. 


Bgi.TON, September, 1912, 
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TilH CUlAltAtTKUrSTIOS, AND müaULATION OF 

COTTON WASTK, 

Tlu* Ihe of (Jotton Waate. 

It hiiH büHti rcpuaUHlly iinpn^HSud upon our JtjngUsh cotton spinnera 
aotl luamifaoUuvrH that tu^rtain counlrios ahroacl aro far ahoad of • 
UH in ropini to iho ufcili/atioii of (joltou waHki. Indoed, it inaybe 
Haid that c.ortaiu distriots of (buMnany alinont load tbö world in 
thin partie-ular dinuition. N<»fc only dnoH (Jorinany iniport a fair 
ainount of tunton wasb^ froiu tliin onuiitry, but also a far larger 
ainount fnoii tlu? nuitnd Stabes. It is no itioro coiiveniont to 
bliMul llu* wastrs froin Ainpri(ja with tboso l'rom blgyptian and 
SiM Islands not ton tban it is to mix tlum(\ widoly dinbront Ciottons 
in i)rdin!iry <u)t.lon spitndn^^ and tbo (lormaii im])orts of cotton 
\vasli‘ from Anitu‘i(’a (*an grm*rally bo rolitul upon l'or rcnisonablo 
unifdriidty in tbis roHpoct. In tbi*(Jcrnian niark(di tluu‘(‘- is a dis- 
limM prffortMK’c l'or iinportr‘d soft wasU^ and (Ic-rmany ap])Qars to 
bo Ilion' Lhan ablr and willing to alisorl) practically all tbo soft 
inUtun wast«* tdilainabln Irom l'^raiKu», England, and Ammdca. A 
good prico is oflf'ii paid for tbo lii'st cloan, soft \vast(\ ruacbing 
soniftiini’s np h» 70 jr’r (uait or so of tlu* pri(*.i‘ of raw cotton,. 
wliii'h is iint to bo woiulortMi at whon wo nMnoinluir tliat such 
wastr* niay not ihumI iipcning and cloaning liy tln^ usual iirocossos, 
aiitl w ill t< >so vory littli' in vvoigbt. Tbo best cloan, soft wasto 
inusl not bo ooiifusod with soft wasU^ that is luoro or b^ss dirty,, 
anil is HomotiuiOH oxoimdingly so. In a oonsular roport it was. 
Htaiod that in liKl? (lonnany importnd lintin-s and cotton wasks- 
from millH to tlu^ oxtont ti ;m,0()(),00() Ib. from tho United 
Statim, 14,(K)U.(HH) Ib. from India, and only 1,250,000 11), from 
bingland. HovenU aoimtrios ship somo hoHh of wasto to Qonnany, 
and iinjiort other kiuds therofrom, öermany purohasos all kinds 
of oottnn WÄiHtc frotn the United Btatas, but in partioular soft wastea 
«uoh a.» swoaping«! flyj and stripa, Somo of this goes to mako 
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coarse towellings, sorubbing oloths, dish rags, oheap cottou blaukets, 
and flannelettes. The counts are usually very coarse—say from 5's 
to ö’s or 6’s, although the very best sorts ränge up to lO’s or even 
I2’s counts. In a general way yarns apun from ootton waste are 
intended for the wefts of woven goods of one desoription or an- 
other, and the warp may be of better and finer yarn, either from 
cotton, linen or other well-known textile fibre. 

Becently there has been very great int er es t centred in tlie sub- 
ject of cotton-waste spinning, and it is very likely thaii in future 
a good deal more ootton wasfce will be made into yarn in this oountry 
than has hitherto been the case. Of course, it is not to be for- 
gotten that the large increase in the number of ordinary cotton- 
flpinning mills will have plaeed a larger quanfcity of ootton waste 
on the market, and tliis will largely compensate for the increased 
demand for waste caused by the recent extension in numbor of 
apindles for the spinning of ootton waste into yarn of low counts 
and quality. Another point to remember, however, in this con- 
nexion is that a waste-spinning maohine is enormously productive 
—not beoause of the high spindle speed, because this is wonder- 
fully low, often only about 350 revolutions per minute, and not 
even because of a high carriage speed, as a good speed is five draws 
per minute. The great production in pounds weight is, of course, 
due to the low counts that are spun, so that if a waste mule spinning 
3’s counts can produce 21 hanks per spindle per week, this will 
equal 7 Ib. per spindle. A ootton mule on ordinary cotton yarns 
of about 30’s can produce something like 30 hanks per spindle 
per week, whioh only equals 1 Ib. per spindle, wheroas it would 
oqual Ib. of 4*8 yarn. 

Thß Mahing of Waste in OoUnn Müls, — Introduction. 

In the earlier clays of cotton spinning on the factory System 
much larger proportion of the raw ootton was rejeoted as waste 
at one stago or another in going through the mill prooesses. 
Thirty years ago a great many ootton mills wero very lax in their 
methods of ohecking the waste losses, and much more good fibro 
found its way into the waste bags and oans than is now the case. 
It is an actual facü that within tho present writor’s own personal 
•experience when a youth, the frame overlooker of a oertain well- 
ostablished and large mill-regularly connived with the fireman, 
and every week personally put inside the boiler fires a good quan- 
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tity of bobbin waste in Order to deoeive those in higher authority 
as to amount of bobbin waste that was made. This practioe had 
been going on for years before it was finally exposed. 

Formerly it was the usual thing, even for users of average 
American ootton-, to work both the taker-ins and the cylinders of 
oarding engines without undercasings, and to extraot double or 
more of the pereentage of fly than is now aooepted as a basis. 

We expeot these artioles will more than serve the purpose of 
showing the huge importance of properly regulating the amount 
and character of the waste that is made in our spinning mills, 
and also of utiliiaing, to the best advantage the waste that is un- 
avoidably and neoessarily made. On the other hand, we show 
that it is easy enough to reach a foolish extreme in using up too 
muoh of the soft waste in our own mills ; but it is quite as un- 
business4ike to allow too much waste to be made and sold at a 
big loss. 


The Blmoing-Boom, 

Badly set and badly conditioned machines, oareless and un- 
skilful worlq^eople, and incompetent administration often cause 
muoh more waste to be made than ought to be. Speaking 
genorally, the bale breakers, hopper feeders, openers, and seutchers 
should produce very little üy indeed, these machines and prooesses 
being conoerned in extracting the more glaring and heavy im- 
purities and undesirable matter, such as seeds, sands, leaf, stick, 
and other dirt. Every effort should be exerted to obtain and 
work upon the golden mean of extracting the maximum of such 
undesirable refuse with the minimum of good fibre. For example, 
it is well undorstood that the broad principle with regard to beater 
bars is that if the spaoes between them are too wide, the drop- 
pings will be too rieh or too full of fibre; the opposite extreme 
of dose spaoes may remedy this evil, but care should be taken to 
give the sand, dirt, and seeds every reasonable opportunity of 
esoaping, and not being allowed to be drawn back again into the 
ootton by the air ourrents. In this connexion it is probably one 
of the most ourious features in regard to openers and soutohers 
that the air current is usually permitted to enter mostly through 
the very same bars between whioh most of the impurities are 
driven, Apparently, it is glaringly anomalous that we should 
work under such oonditions that the emission of the dirt is 
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restricted and oheoked by the admißsiou ot tho air rocjuiivtl to lill 
the partial vacuum caused by the fan. As a matt(3r of facfc thi« 
haö ofteil been noticed, and our maohine inakors have offcun at- 
tempted to introduce fresh positions for adinitting tlio air riithor 
than at the beater bars. All experience, liowovoi*, iudioatos that 
this is the best poiiit for air adinisaion in spito of this disadvan* 
tage, and it therefore becomes incnmbent U])on all carders and 
maiiagers to be sure they have such a well-halanced fan draft or 
current of air in each maohine that the speoial nujiiiruniünts an», 
fuliilled to the best advantage. Por exairiplo, it inay eiisily 
happen in a scutoher that a fan draft is ho weak tliat the ootton 
is not bronght freely away from the boater to the oages, and 
portions of good fibre aro cut by excüsftivo tmatniont, or aro drivon 
out as Waste. On the other hand, if the air eurrent coiuing 
through the beater bars is too strong it will uot allow tlu^ lighter 
impurities to pass through the bars, and tlio cotton i« not sulVi- 
ciently well cleaned. Openers and scutchorK sbould hn inanipU" 
lated so that very littlo waste of any valuo is extra( 5 tt‘d at any 
stage, except perhaps below the leaf extractor liars, and y(^li nnarly 
all the heavier impurities must be takon out befoni the eotinn 
leaves the blow-room. Numorous ty])es of grid liave bnen inoi'n 
or less used betweon the boaters and cagos, hut afttn* all lln^sn 
experiments thin wroiight-iron bars, or tliiek<n’ cast-iron on(*s 
appear to receive far and away the inost adoption (»itlicr us hnatin* 
or cage bars, the thin wrought-iron bars oosting inore, Imt proii- 
ably giving the best rosults, 

Vario'M KimlH of Cotton Waüo Droppiinß. 

At this Stage it will be prolltablo tu brhdly deseribt» the 
various kinds of waste produced in a blowing-moni, taldng tliinn 
in proper sequence or Order of oocurnnicu in the niill. 'riu^ Iirst 
dropipiiigs or waste takon from tho very earliest stagns e‘xlnbit an 
oxtromoly sandy character. This is iho easn for (^xample with 
much of the dirt and waste matter takeii from btdow tlu^ l>ars uf 
tho cloaiiiiig Portion of tho long exhausb feed triink, wlnaher Ibis 
dirt be removed by hand or by tho automatics and slowly inoving 
selJI-cleaiüng lattioe sometimes lltted inside fchese tninks.* 'rins is 
again tho caso with the dirt takon from bcdow ilie fetid-hox of the 
hopper bale breakor. There is soarcely any send takeii ont at 
this ötago, very fine sand or dirt forming the l)ulk of the wuight 
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along with a fair proportion of bits of leaf and stick, the whole 
being, so to speak, held together by a very small percentage of 
fibre, which apparently clings to the dirt, and is taken out there- 
with. The writer has made olose examination of such droppings 
or dirt, and apparently the small percentage of fibre extracted at 
this point is oomposed of some long fibres as well as short ones. 
Neither in the long exhaust feed trunk, nor at the feed-box of 
the hopper is any definite means made to drive out, beat out, or 
pull out any of the waste or dirt, the latter being simply allowed 
to fall out and pass through bars in cases where it is sufl&oiently 
loose from the body of the cotton. This explains why such 
a small proportion of seed, and such a large proportion of sand 
help to make up the bulk of the waste extracted at this point. 
More open bars and slower passage of the cotton may have some 
tendency to extract a higher percentage of impurities at this 
stage. It may also be pointed out that passing the cotton through 
a bale open er or a lattice feeder prior to its passage through the 
long exhaust feed-trunk, will not only enable the cotton to pass 
more easily along the trunk, hut also open the cotton sufiiciently 
to facilitate the falling out of the dirt in the trunk. From under- 
neath the inclined spiked lattice of the bale broaker may be 
^athered a small percentage of the smallest sand and dirt con- 
taining possibly even a lower proportion of fibre than that from 
beneath the feed-box bars of the same machine. 

Wast>ß from GritjhUm O'pencr wük Ilopiper Feeder, 

From boneath the bars of tliedelivery box or stripper roller of 
the hop]f)er feeder a oortain amount of waste may be gathered 
which contains inore seed and fibre than any waste made at any 
previoiis point. Naturally the amount of sand dropped at the 
hopper feeder is mucli leas than from the bale breaker. 

It is well known that it has long been the custom to apply a 
small porcupiue beater to the feed part of a vertical Orighton 
opener in Order to prepare the cotton for obtainiiig the full benefit 
of the oleaning and opening actions of the vertical beater, 
Beneath this small porcupine beater are placed transverse grate 
bars, and a fair proportion of undesirable matter is extracted at 
this point. It usually contains a percentage of all the impurities 
present in raw cotton, such as sand, leaf, seed, and short fibre, 
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but compared with the droppings beueath a blade beater contains 
fewer seeds, although qiüte as much fibre. 

From the large dirt chamber surrouading the vertieal beater 
itself we uatnrally obtain a comparatively large proportion of 
nndesirable matter of all deseriptions usually present, biit here 
again we may usually note a lower proportion of seeds, and 
perhaps a higher proportion of sand, as compared with the blade 
beater. The blade beater < apparently possesses the property of 
driving out the heavier substances such as seeds better thau the 
Steel knives of the porcupine or Crighton. Naturally a great 
proportion of sand and dirt has already escaped when the cotton 
reaohes the blade beater, and hence the droppings from beneath 
the grate bars of the blade beater appear whiter and more full of 
seed than the droppings from the larger beater. 

The grate bars surrounding a large Orighton beater are made 
of different shapes as per requirements. As a matter of first cost, 
the cheapest bars are those cast in sections, which oan be readily 
put in place or taken out again. The alternative thin wrought- 
iron bars take a good deal of handling, but there are people who 
insist on having them. The seotion casb-iron bars are made 
with smaller apertures and thicker metal facings between the 
apertures when it is required to restriot the amoimt of waste 
extracted at this point, the thickest metal and smallest holes 
being used in cases where the Orighton is iised for the re-treat- 
ment of cotton waste. While referring to the diftereiit kinds of 
waste extracted from a Crighton opener and scutoher combined 
we may say that it is beooming the praotioe to use 24 inch 
diameter porcupine cylinder instead of 16 inch diameber, as 
was formerly the case. 

Scutoher Dro2^nn(j8, 

As before stated, the droppings from beneath the, blade beater 
of a scutoher present a contrast to any other waste in respect of 
containing such a large proportion of seed, this being true either 
of the finisher, the intermediate scutoher, or when a blade beater 
f orms part of an opener oombina,tion. 

In the writer's opinion the blow of a blade beater is more 
searching than that of any other form, and oevtainly more than 
the 4-*inch knife or blade, now almost universally adopted on the 
It^rge cylinders of openers. Atthe same time there is little doubt 
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that this blade beater is more likely to cut or injiire the flbr© 
thaa almost any other form used in oonnexion' with an Opener 
foi' cotton. For the latter reason some nsers of long staple 
cotton have oeased to nse a blade beater at any position, and so 
long as the seeds oan be extracted by the extra nse of hoppers of 
porcupine beatsrs there is muoh to be said in favour of this 
System. Por all ordinary oottons it is the opinion of the writer 
that at least one blade beater should be used beoause of its more 
deoided and ssarching aotion on the cotton, and there being 
scarcely any possibility of any portion of cotton escaping repeated 
and powerful blows from a blade reaching the full width of the 
machine. It is a curious fact that in examining the waste be- 
neath the blade beater the heaviest waste, such as seeds, will be 
found to be driven into the farthest oorners of the dirfc box, this 
fact being partly due to the ease with which such droppings can 
overcome the resistance of the entering air, and partly due to the 
ability of the beater to drive a comparatively solid body like a 
seed farther than such light subatauces as cotton fibres. Com- 
pared with the total weight of droppings gathered from bencatb 
a blade beater, the pi’oportion of fibre is distinctly small, Imt 
there is at this point a goocl jiroportion of bits of stick and brokeii 
leaf. 


The Leaf Bars, 

The waste immediately following the beater droppings is that 
from beneath the bars which extend from the beater to the cages. 
It is oustomary to apply a dead aii' box beneath these leaf bars 
for the sole purpose of preventing the admission of air at this 
point, which would be likely to interfere with the free passage of 
cotton from beater to cage, and also to give a better ohance foi* 
leaf, short libre, or any impurities to drop out between those leaf 
bars. As a natural result we find the waste at this point to oon- 
tain a good deal more fibre and a good deal less seed in proportion 
to the total weight of the waste, than at the beater bars. Partly 
becausö of having a comparatively small dirt box between the leaf 
bars and the dead air* box it is oustomary to drop the bottom door 
of this box every two or three hours, and this cheoks the tendenoy 
of fly to ohoke up the leaf bars. 

All kinds of patent bars have been. tried at this point, but it is 
doubtful whether any better oleaning bars oan be used than the 
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wrought-iron onos, IL' laitl tevorscly aci’oss üho inarliiiu» rlua‘t! is 
perhaps a better ohancG for tlioHo bars to Hampu out tlio saiul, hiit 
some people pret'er them to bo laul at right aiigU'K to tlu; oagos, 
Ol’ parallel with fche aides of tho niaohinu, tlÜH at any nilti hoiiig 
the coutrary mothod adoptod for tlio boator bars, 

Formeiiy, instead of thoso statiomiry bnif bars, Mossi’h. Crigb* 
ton used a very slowly traverniiig latticu, aiul tlÜH travolling lattiro 
is now applied often by a woll-kuown maehino lirm boiunitb tho 
ordinary bars, and additional ther^^to. Tliu ohjoot of this ti*avi*lling 
lattice is to dispense with tho uocu^Hsity for tlroppiug tlu* dtuu* 
every two hours or so, Hinc(j tito dirt drojipod ou to]) r)f tlio laflitM', 
cirops oir and upon the lloor as tho lattioo orot'ps slowly round. 

Licker^ti Fly, 

There is a olose roseinblanoo befcwoon fchu droppings gatluTrd 
i’rom beiieath tho lioker-iii ol: a earding ungini^ aiul Ihat gfUhoi tuI 
from the various positions of au oponor or Hcutebur. Asa nuiltiT 
of fact, tho lioker-iii may bo dosoribud as tlu^ boator t»f ti oard, 
and moro especially so siuccs tho mt^tallio taktT-in displaord tlu* 
old leather oovored takor-in. Proportional^ to tho total \vt*ight of 
Waste extractfd at tliis poiut, thuro is nioro lly or wasU* ülo'i* than 
Sand, leaf, or seed, as compared with th(^ ojsMior or H(jutch<*r wasto, 
and probahly the chief exi)laiiatioii of this point lins in fho fa«T 
that tho vast bulk of all tho iinpuriti(‘s has alnnuly Ihmmi drivm 
out in tho blowiug-roorn nmehinory. IkuuMith thi* licdior-iji is rin* 
final Position in oottou-H})inning inaohiiuay at wluoh wt» niay ox 
poct to find any quantity of saud or sood, or othor hoavy iinjmri!i«*s, 
althoiigh the total woight or pcu’Oiudag«» of waslo nnuh» at tliis 
point is almost always l(3ss than that «»xtrautud hy tho llnts. 
Eithor flat strips or oylindoi’ Htri))K contairt an inlinitoly sinallrr 
Proportion of saud, ioaf, or othor iinpnriti(‘H than lirkfa’dn dntp^ 
pingB, whilö at tho sanio tinu} tlion^ is a nnuih gnsitor projunTion 
of liy or (ihre in the foriner, ]'jiek( 3 r-in drcqipings, wIh'ii goml 
undorcasings with oIohü bars an3 iih(u 1, are not rtndly of very muoh 
more valuo in wasto spinning than are houuj of the wash^H from 
the scutcher. On tho eoutrary, th(3 oUmr wastes of a eard, 
whether thoy he eard front lly or any of tho Htrip]ungM, are of 
•oonsiderable value in wastcj spinning, as wasto goes» 

Thirty or more yoars ago, bcifore the devico of Jostqdi Uenimtt, 
of Whitfiold, Glossop, began to b(3 applied to aarding onginen, i.ts 
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ihr iVrtl jtljtus altU4* wHh th»* UH‘tullin lakt*r-in, i\, wiih oimiioniary 
U» allinv all fln* ilrujqiiiijis from Ih«* Ui^kfr-iii frtM* stu)|)(^ lo fall on 

IlHur, und Utii prrv»‘nt lhi >4 l>y uri(h»n?aMinf4s; and In tliosc^ 
da\N ll\ Wit'^ t»f lur innr<* valin* l’or Ihn jnirpOHnM of waHfco 

spiiuiin^ ihun il i-» ai |irnsthit. 

ff wn nviiuinn a nard h;udi full nf wastn wt* shall lind Üuui])j)or 
piuliutivi rniiMUuihly lihnuis, with thn hnttnm purtions full of lilus 
hnavitT iinpurilins. 

VVt’*’ ihtts ttf n^}f';/n/’.v nful Sviitchrrs, 

l*r*4hahl\ nu pur! uf an npnnnr nr Ncuilfuluu* for nhuiniii^ and 
M|innnu! n«ifhtu ha i hntu» ninrt* tlin r^nlijnn.t, nf disn.UMsinu and in- 
jh.'Ui fhr* njiit»* hars hraituith llu^ Kout.(ilu*r htaihn’ and 
h'unafh ihn llra piulitUi nf a iuirii^niital npminr IxailiiM*. ^I’ho 
nundu-r nt hiti » tn h»’ usimI. (Iip sluipn nf tlu'sn hars, Ihn i^x- 

arf ;t:udi' «U th»* Icus, jh'-ir di itaunn aj)iu*t froni nan.h othnr, and 
da h d; .ü-iiu’M f»i‘in rh»' [tatli i»f hi'jit«'!- havn hnnii fnupinnli 
^ n! di-.»*U', .itiri, :i!id inaii) itrniru'iunrnlvi havn lua*n (^xpnri- 
la» ;:?* d v.ith. 

\ iTin uImü niir^ may n-a ^aiahlv a-ik iH, wliv Inivn (^»unparafcivtdy 
n;i ‘! irnu har-i hf*«’n h» afl.fU prnlnrrrd in phictn of tllinnnr 
>»’ lualrnal ll ii u inatU’r of fju'l. thjil »^noj-ns of hlow- 

iaj* o*ti!a luanhin«’‘ liav»* r»’nriill\ IlMnd wilJi ihin harn 

h« ta ash Üu’ hru?t'r, airii hai'i havhu,^ ori^diiatnd jilu’oad, and 
ho»n,:;h? tli üht' 'i\av Jn oni LiUic-ii/ihirn niillw. 'Phn pra<’.ti(^n in flun.h 
a r:i i ; ;u falo» onr rh" nxi ^iii;!; hara hnnnn.l.h t.lin lM*a(.nr, [)Ia(*.n a 
.p'L* d «‘l♦ad} har ri«’M Im Ih*’ iVi’d ndltM*, and (ollosv IJum hy j) 0 H“ 
fitiv s*nr{* «'!i Ml riiMit' ?h(n nnid hju’> on ii. *inul.nlHU‘ or a 
ii-.r.5ir?»'5 MH an ojii'arr. Plin t‘oiuh har may liav«^ possihly nin^ row 
mS ,pdiM‘i foH Sra l'ilanih*. fwn otwa for M^^yptisui, and four rowM 
lor hUina' nofhui » l, p. llJ). 

Thnra nan iw* iio dotdil fhat thn intrudmdiion of tlinHi^ patnnii 
iv.M > hvt » Ind Io nlnaidli^ of thn notton wluu) thü 

»nMiin ItnnM of ii ’^oiunwhat dirtv ohamnttu’. Spnn.ial packinns^ 
lun u'.i'd HÜ Ihn nndfi of th»»»in harn to ^dvn thnin a Muital)h^ anjajln, 
and üiniM am oin* m- tvvo liltln upiaual dntailn of arran^j[omnnt. 
Aput from hII thin nun in Ind to ask Why havn our Miif^diHh 
H|tinm'i inniHtod mi thi» »iintd tinalnr latrn lunnf? supplkul hy 

tuir tfuudtinn maktUHi inHitwl of ihn tsoinparativnly nlumny thiük 
iHwH %n ofttm find in «ho;* \Vn am iimllnnd to tldnlc our Hpimuu'H 




10 


COTTON WASTE. 


would have been willing to pay the extra cost if they liatl realizecl 
the extra benefit resulting from having inore cleaning oclgos in 
the same space, and yet better openings for the dirt to eHcape, 

It may be laid down in a general Statement that what we 
want in beäter bars is the provision of the maximuni iiuinlKu* of 
cleaning bars, the best shape and angle of bars for permitting tho 
escape of the droppings, and for permitting the air to ontin* for 
the fan draft, without also permitting any re-drawing-iii of tho 
dirt and undesirable matter. Thiok bars do not lend thtun- 
selves to the best attainment of theso dosirable fcjatures, CHjU'oially 
when nsed in the very limited spaeo availablo botwoen tim feed 
rollers and bottom of the beater cliambor in conuoxiou with a 
double- or treble-bladed soutoher beater. If cotton is to bo per- 
manently at a higher level of prioe—then greater attention must 
be devoted to beater bars, leaf bars, lioker-iu undemisings, Hat 
Stripping plates, and any points whioh greatly affeot tlio ciufintity 
and charaoter of the waste made at the blowing-room and oai’ding 
machinery, 

We also want beater bars so fitted into positiou that it is iilmost 
impossible for the angle or adjustment of the bars to ])0 disturbed 
during working, and we are afraid Home of our spinnors have 
paid rather too muoh attention to outting the machine niaktU’s 
down in prioe, and too little attention to such ini})Ortani points as 
these. As a rnle a maohine-maker naturally liki^s to inako 
machines that he oan be prond of, l)ut he may as well shiife U}> 
shop if prices do not provide a reasonable pi’olit, and Spinners 
should remeraber such points as these. 

An important point to reineinlier is the elTect on tht^ air cur¬ 
rent of any alterations in the beater bars, and wo are of ojnnion 
that this partioular feature is oftun ovorlooktid, If the hiMitor 
bars of a soutoher are so altered or changed that a grc.uiter volmiu^ 
of air can find its way througli tho bars, this is bonnd to (ixercise 
an effect on the air exhaust problem. OaHüs have occnrriid when^ 
muoh trouble has arisen in this particular direction. Wt^ have 
never to forget that wo have tho apparently anomaloiia protuHlure 
of the chief intake of air on a soutoher oociirring at Üus very 
beater bars through whioh the larger proportion of tlu^ lujavier 
impurities are expolled by tho foroo of tho l)oater assisted hy 
gravity. As a matter of faot the intake of air at tliis jmint is of 
material Service in preventing the esoapo of too muoh good iibre 
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along with the undesirable matter. Experiment has demonstrated 
that no better position for the intake of air has yet been found^ 
and it is no haphazard reason that is responsible for the apparent 
anomaly. 

It is a CTirious faot—attested to by persona who haye watohed 
the actual oeourrence—that some of the lighter dirt expelled from 
the upper bars of an opener or scutoher, has often been attracted 
back again into the good ootton at the lower bars, and therefore 
the angling and adjustment of the bars should be such as to 
prevent this. In some oases division plates haye been introduced 
with advantage between the upper and lower portions of the bars, 
and this point is perhaps worthy of more attention, although 
some firms haye disoarded the same after trial. 

It need hardly be said that apart from the kind of bar that is 
employed it will usually be found the bettei’ practice to haye a 
reduced angle and closer bars for the cleaner cottons than for 
dirtier cottons, but after all this usually only means taking out 
one or two bars for the dirtier cottons, leaving fewor bars to 
spread over the same grate-bar area. 

Probably the leaf bars between the beater and tho cages are 
of less importance than the beater bars, but even these have been 
the subject of much experiment in regard to shapo and S(3tting, 
although after all a favourite type is the thin straight bar. 

The Sohaelibamn Bars. 

EefeiTing to the ligure, which represonts the arrangeinont 
complete, it will he observod that tlie cottoii is drawn hy rnoans 
of tho pedal B and feed-roller A to the beater D, wliich latt(3r 
revolves at the usual high speod. The ootton is ])ressed against 
the beater and taken away by the friotion set iip. It is aHSürtod 
that by this means the ootton is not subjected to a sharp l)low, 
bocause of the rapidity with which the beater arins follow nach 
other. The friotion thus set up eleotrically excitos the lihres, 
and oauses them to form into curls or ooils. These lattor aro 
taken out by tho comb B, which is fixed underneath the podals 
B, the pressure of the beater causing the fibres to pass rapidly 
through the points thereof; and to ensure this work being done 
thoroughly, the comb is made in one piece. Oonneoted with this 
comb is an angle-iron F, which steadies and strengthens 
the plate. The oatch-edge bars follow immediately after the 
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comb, and are laid in segmental braokets supportod froni tihe 
sides of tbe maoliine. At the end of the gild a döad-plate M is 
fixed, which is perforated so as to allow any light dirt to fall 
through; and to prevent any draught at this point tho spaoG 
below is made air-tight. Means are also provided for rogulating 



Fig. 1,—Feod-roller. ScliaoUbaum Bars. 


the draught about the grid, so that the spacos hotweeii the bars 
are always free for the dirt to pass through without dangtu’ of 
the cotton going along with it. Wo inay add thati \>\m lixing of 
the grids to ordinary maohines is eaaily dono, and lUJed not 
interfere with the ordinary mill arrangemeiifcs. 

Testiiuj for Wante, 

It is important in a spinning mill that the oxaot weight of 
cotton passed through the various prooesses should l>ü rcuiHonably 
well reoorded. The weighing of all linisher soutcher lap.s al’fords 
in a way one method of totalling up the woights, biit it is not 
a customary thing to weigh the cotton at difteront stagcjs such m 
cardiS, combers, draw-frames and lly-framcs as this would bo a 
very troublesome thing to do. Dependonoö rathor in plaood upon 
testing for waste in the blow-rooin, at the cards, and at the 
combers. Also upon the caloulation of weighbs put through 
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based upon the readings of the indicators at the various b 
and fly-frames. 

Finer the counts of yarn spun, lower the weights put through, 
and more highly priced the raw ootton and spun yarn become 
and the more likely will it be for intermediate weighings of 
material to be profitable, Oomparisons of weight of cotton used, 
and weight of yarn obtained from spindle point, extended over a 
suitable period of time, afford a proper indication of the percent- 
age of Waste over all. The waste returned from any set of 
maohines may afford a method of testing the waste per cent 
locally. 

CalGulatiom on Waste per Gent, 

On niimeroiis oocasions the writer has been written to and 
spoken to with regard to difiioulties connected with percentage 
pi’oblems. Two or three caloiilations are given below whioh will 
exemplify one section ol' such problems. It is in waste and wages 
calculations these points become of inost iinportance. In actual 
praotice in spinuing mills it is a more or less frequent occiUTence 
to thorouglily clean the openei's, sciitcliers, and cards, and to pass 
a certaiii weight of new cotton throiigh the same in order to as- 
eertain the anioiint of wastage duc to clro))pijigs and invisihle loss. 


Gase I. 


100 11^. weight of new cotton is passed through the o])ener, 
scutcher, and card, and thero is a loss of 4 per cent in the opeiier, 
2 per Cent in the scutcher, and (> per cent in the card. Find the 
loss in Ih. weight at each stage, and also the total loss per cent. 

1. In the lirst Operation it is clear that 100 Ib. loses 4 Ib. since 
this oquals 4 per cent. 

3. In the scutcher, however, 2 per cent loss does not jnean 
just 2 Ib. since 90 Ib. loses 2 per cent. 

If 90 Ib. lose 2 per cout, what will be the loss in Ib. weight? 


96 X 2 
100 


= 1*92 Ib, 


3. At the oarding engine we pass through 96 Ib. less 1*92 « 
94*08 Ib., and this loses 6 per cent. What is the Ib. loss? 

To restato the case we say: If 100 Ib. lose 6 Ih, what will 
94'08 lose? 


94‘0Bx6 


= 6*6448 Ib. 


100 
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4. We have a total loss in Ib. as ahown below :— 
4*0 Ib. at opener. 

1*92 Ib, at SGutoher. 

5*6448 Ib. at card. 


11*5648 Ib. 

We are now in a position to show where the apparout anomal 
oocurs that is often a little perplexing to stiidenta and niill moi^ 
By the terms of the question we lose altogether 12 per cont, and i 
we Start with 100 Ib. and lose 12 per cent we should Ioho 12 11 
Bnt we have shown that only 11*5648 Ib. are lost. IIow is this 
The answer simply is that per cent loss is not 0 (pial to Ib. los 
in actual figures at scutcher and card, Take the card iu partioii 
lar. Six per cent is lost here, bnt olearly this is not 6 Ib. hut oul; 
3. little over 5-J- Ib. If 50 Ib. lost 10 per cent it would not ho 10 Ib, 
ibut only 5 Ib. In this example, therefore, we havo the poi’cont 
■age figure greater than the actual Ib, loss. It is not 100 11) 
whioh loses 12 per cent in one Operation, sinoo tho 6 jicr ooiit losi 
card is only lost on 94*08 Ib., which is pmotically ß Ih. losi 
than 100. 


Gase IL 

The Position may be stated by a sooond examplti which still 
more nearly approaches actual mill practice, and is j)rol)ably a littb 
more difficult to understand. Suppose 100 Ib. of niw cotton bi 
passed through the opener, scutcher, and card, and lossos doior* 
mined as follows: Opener 4 Ib., scutcher 2 Ib,, oartl 5 Ib. Wbal 
is the per cent loss in each case, and what is the total loss ]m 
•cent ? 

1. Since at the opener 100 Ib. loses 4 Ib., this is oUwly 4 m 
Cent. 

2. At the soutoher 96 Ib. loses 2 Ib., whiit is tho pr o(snt Iohh ‘i 

100x2 „„ 

—— = 2'08 per oont. 

3. By the time the cotton reachos tho oard it luw loHt (J lli 
•and th^efore 94 Ib. are put through tho card. and hm ß Ih. ii,’ 

Waste, leaving 89 Ib. of good sliyer. What is the por oont loss at 
the card ? 


100x5 
~ 94 


= 5‘32 per cent. 


So far everything appears very self-evident and simple. 


ßixt now 
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again we have an apparent anomaly. We have fonnd the losses 
to be as below:— 


100 Ib. fed to opener gives . 
96 Ib. fed to scutoher gives 
94 Ib. fed to oard gives 


Actual 

weiglit. 

4 per Cent 41b. 
2*08 per Cent« 2 1b. 
5*32 per Cent« 5 1b. 


Total 11*4 per cent« 11 Ib. 


The question is : What is the total per cent loss ? We at pnce 
sayll*4 per cent, as we have just caloulated and totalled, But 
we started with 100 Ib. of cotton, and now we have 89 Ib. left, so 
from this point of view we would say at once 11 per cent repre- 
sents its total loss. In a way it could be argued that both are 
oorrect. It must be noticed that per cent loss in both examples 
totals higher than Ib. loss. 

A third example may be taken in whioh the comparison is 
taken right through a mill spinning combed yarns. 

Example IlL —100 Ib. of raw Egyptian cotton is passed 
through all the proceases and made into yarn. It is found there 
are the following losses in waste :— 

In the ))lowing-room . 5 per cent. 

At the oardiiig engine . 4 per cent. 

At the oombing machines 15 per cent. 

Frames and mules . . 4 per cent. 


Now ascertain the loss in Ib. at each stage, the total loss in Ib., 
and the total loss per cent. 

1. In blow-roöm 100 Ib. loses 5 per cent., which oquals 5 Ib. 

2. At the cards 95 Ib. loses 4 per cent. 


3*8 Ib. loss at cards. 

100 


3. 


At the oombers 91*2 Ib. loses 15 per cent. 


.*. 91*2x15 
100 


13*68 Ib. at coinbers. 


4. At the later prooesses 77*62 Ib. loses 4 per cent. 
77*52 X 4 


100 


‘3*10 Ib. loss. 


The total losses in Ib. and per cent are shown below;— 
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Per Cent. 

Lb. 

ö 

5 

4 

3-8 

lö 

13-68 

4 

3-10 

28 per cent. 

25-58 lb. 


The question natiirally asked is: We Start with 100 Ib, and 
finish with 74*42 Ib., so how can we lose 28 per cent ? The wholo 
explanation of all these cases rests on the fact that the losses in all 
intermediate stages are not made on 100 Ib, weight, bnt on somo- 
thing less. 


Snmmary of Wastes. 

In a partioular oase the following detailed and tabiilated list of 
wastes frona the various parts of a card was obtained froni good 
American cotton :— 


Cylinder and doffer strips 

1-6 per oent 

Licker-in fly. 

l'O „ 

Cylinder fly , 

•3 „ 

Card-box fly. 

•2 

Feed-roller waste, etc. . 

"6 „ 

Flat strips 

2-3 

Total . 

6-0 „ 


• This is a rather larger peroentage than is ofton extraclicd froin 
American cotton at the carding engine, In the oase of carded 
Egyptian, however, the peroentages often ränge higher than tluii 
above, and the following is given as an aotnal example entering 
into the writer's own experience:— 


Cylinder and doller strips 

Fly from beneath taker-in 

Fly from beneath oylinder 

Fly from beneath card-box 

Waste from clearer at feed-roller, etc, 

Strips from the flats 


1*9 per Cent. 
11 „ 

•2 „ 

•3 „ 

3-0 „ 




Total . 


. 7-2 
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In tbese examples no acconnt is taken of invisible loss. 

It will not be out of place at this point also to give some idea 
of the proportions of waste of the different sorts to be föund in all 
departments of a mill, and again it will be done best by giving an 
actual example. The waste from the blowing-room may come 
under the general term of droppings, and all of the visible waste 
in the case under notice totalled 3 *9, while in addition there was 
an invisible loss of 11 per oent. At the carding engine the total 
Strips from the flats was 2*8 per oent, and all other card waste 
oame to 8 ’4 per cent. Combers were not used in this particular 
case, so that no maohine after the card inade any great weight or 
per Cent of waste. The summary will be best indicated in tabular 
foi'm, as below :— 


Blowing-room visible waste .... 

3'90 per oent. 

Blowing-room invisible loss.... 

110 „ 

Flat Strips ....... 

2-80 „ 

Other wastes from cards .... 

3-40 „ 

Total amount of bobbin waste 

0-76 „ 

Total amount of clearer waste, including under 


clearer of mules ..... 

1-43 „ 

Card-room swoepings ..... 

rio „ 

Oily waste and spinning-room sweepings 

0T>0 „ 

Various other items ..... 

O-GO „ 

Total. 

J5-59 „ 


It must not be taken tliat the forogoing Classification of the 
vai’ious kinds of waste is adopted hy all lirms, as the System varies 
soniuwhat with different hi’ins. Bad cotton, higli speods, careless. 
or unskilful operatives, dry, 1‘rosty weather, The i)rovalencü ofday 
east Winds, machiuery out of Order, and otlaer oircumstances, al- 
ways tend to inci:easo the porcentages of wastes, while the opposite 
oonditions tend to reduoe the amount of waste below what may be 
taken as a fair.average. In oases where a spinning firm also winds 
or reels the yarn there is also the item of roelers’ or winders'* 
waste to be considered, and this often is no moan oonsideration,. 
as the yarn having reached this stage has had all the money spent- 
on it, and yet waste yarn will not oommand as good a price as the 
best oard-room wastes. 


2 
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Gardmg Biujim Waste, 

Eeverting briefly to the special subject of waste produced at 
the oarding engiue, we may note that this machine is the most 
prolific in the makiiig of waste of any machine in the mill, provid- 
ing the comber is not used. The waste of a carding engiue over 
all geiierally ranges between the limits of about 4 per cent and 8 
per Cent, but, of course, about 18 or 20 per cent of waste is taken 
as a good basis for a Heilmann comber, 

Licker-in droppings are quite dirty, and-often rival some of the 
wastes or droppings extraeted at the opener or scutcher, but all 
other waste from this point onwards contains only a small propor- 
tion of the worst impurities, such as sand, seed, leaf, or motes. 

Even the fiat Strippings and the oylinder and doffer Strippings 
of the card, as well as the fly consist for the most part of fibre 
which is most useful for one purpose or another afterwards. 

öard Stri2)s. 

Broadly speaking, the waste from a carding engiue is divisible 
into two chief parts, fly and strips. Strips are the wastes that are 
positively stripped or pülled from the fine wire teeth of oyliiider, 
•dofler, and flats by the aid of special meohanism, The torm “ fly 
comprises praotically all the waste of a card that is driven off, or, 
so to speak, flies off any of the working parts and finds its way 
to the floor beneath the back, middle, or front portions of the 
machine. Above we may have given a much fuller di Vision of 
the card wastes than just merely fly and strips. Apart from the 
droppings benoath the licker-in, which are full of motes, leaf, 
sand, and otlier uiidesirable matter, the other wastes of a card 
present a much similar appearanco, heing composed for the most 
part of ßbre, which is by no means all of short staple. 

Oard strips form one of tlio most important items in the busi- 
iiess of a soft cotton waste dealer—indoed, tho most important 
item ajjart from comlDer waste. It is good usable waste, which 
is lifterwards claaned and applied to very important uses, heing 
roadily convertible into low counta of yarn, eapecially when 
operated l^y a proper waste spinning plant. 

There is a very oloso rescmhlance between flat strips and 
cylinder or doller strips, thoro l)eing in eaoh caso a fair Propor¬ 
tion of motes, leaf, and stick present in the waste, but not very 
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aiuch Sand, as the latter for the most part drops to the floor, and 
readily leaves the cotton when the fibres are so very well separ- 
ated between the feed-roller and the licker-in, or between the 
liokei*-in and the cylinder. 

Lang Fibre in Flat Strips, 

A good Proportion of the strips will be l'ound to coiisist of 
short fibre, and really it is short fibre that we want to extract at 
this point. As a matter of faot, however, it is equally true that a 
good Proportion of the strips also oonsists of good fibre. The 
present writer has for many years past contended that the card¬ 
ing engine was a very imperfect machine in regard to its in- 
ability to sufiiciently discriminate between short and long fibre, so 
as to retain the latter while rejectiiig the former. There is doubt- 
less considerable truth in the contention that long fibres adhere 
better to the teeth of the cylinder because of their greater length, 
while the shorter ones will more readily move from the cylinder 
teeth to those of the llats; but there is no doiibt that miioh good 
fibre also is transferred to the fiats, and is then extracted as waste. 
In like rnannej’ many of the short fibres peuetrate between the 
cylinder teeth better than the long ones, and are not roinoved by 
tho doffer, but reinain to be cleaned olf as brush stri]}S ; but it is 
only too true that here also the action is more or less iinpcrfcct, 
and many good iibres follow the same path as these shoi'ter ones. 
That the card is utterly imable to extract tho iiiajor j)roi)ortion 
of the short fibre, whatever the setfcings and working conditions 
niay ])e, is ])roved by the fact that any oidinary Jleilrnami cottoii 
coinl)or, with average settings and working conditions, oporating 
on Mgyptian cotton, will extract something Jiko 18 ])ei* cent or so 
of Waste—noarly all of it being short fibre—after tln^ card lias 
dono its best with the cotton. The trouble with tho card is tliat 
in inakingit take out a greater percentage of short libro, you also 
almost invariably make it extract a greater ainoiint of sliort fibre. 

As regards the flat strips, there are two principal inetliods of 
iucreasiiig tlie percentage of these. In tho first the speed 

of the llats may be inoreased, this being iisually followed by au 
iinmediate increase in the amonnt of flat strips. It is well estab- 
lisJied that the flats ander average conditions will become roason- 
ably well charged with strips, however fast they are mado to 
traversö, and there is no such law as that faster fiats bring out 
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proportionately thinner strips. For American cotton about two 
inch.es per minute is often used as the speed for flats, and almost 
double that for Egyptian, so that on the average a much greater 
weight of flat strips is produced from Egyptian cotton than from 
the same weight of American cotton. The second chief method of 
increasing the weight of flat strips is to move the upper edge of the 
front or stripping plate farther away from the cylinder. As a rule 
this is a pretty certain and very ready method of increasing the 
weight of flat strips, but there is much diflerenoe of opinion as to 
why this particular eflect should be produced. Some effect may 
be exercised also upon the flat strips by the adjustment of the 
back plate above the iicker-in. 

In Order to get good clean work from the card, one of the first 
essentials is to keep all the wire sharp, smooth, andi level across, 
and also to have the stripping and grinding operations regularly 
and efificiently attended to, If the various working organs of the 
machine, such as cylinders, flats, and doffer, are allowed to be- 
come overcharged with dirt and fly, or these parts are set too far 
from each other, or the wires are dull, the quality of the carding is 
bound to suffer proportionately. 

The Stripping of Flat Oards. 

The revolving flat carding engine has always succeeded in 
attracting a good deal of attention on the part of. inventors and 
practical mill men, and there is generally some patented idea or 
other about this card wliich is at the current moment commanding 
the attention of the trade. 

Patent brushes for Clearing the flats and patent combs for aid- 
ing in the same work have been introduoed with a great deal of 
succoss duriug the laslj lifteen years or so. 

For twenty years or so special .forms of mechanism for grinding 
flats from their working siirfaces have heen applied, and thcir 
relative merits and demorits have boen disoussed a good deal. 

More reoently still various forms of strap forks for carding 
enginoB have recoived considerable adoption, and these again have 
been superaoded in interest by the question of locking motions for 
the front stripping doors of revolving flat cards. The present 
writer has never known of any other detail of mechanism, or any 
form of patented devioe that has so rapidly and so extensively l)een 
made the subject of letters patent in connexion with the cotton 
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trade than in the case of looking motions for the Stripping 
plates of carding engines. The subjeot has been a bnrning one, 
many mills having had as many as half a dozen different 
motions under trial. If a mill had forty cards they could nearly 
have had a different motion on every individual card i£ they 
had been so disposed, althoügh two .or three of these looking 
motions apparently stand out as superior to the greater proportion* 

Even more recently still the attention of practical carders is 
being directed to the question of removing the dust created dur- 
ing Stripping of eylinder and doffer at the very moment when such 
dust is being created, instead of permitting the same to settle on 
the machines and floors, and into the lungs and nostrils of the 
Strippers and grinders. 

Bömoval of Stripjnng Dust. 

Perhaps it is not too muoh to say that all the above specified 
imiDrovements and new devices patented and otherwise, are over- 
shadowed in interest by the very latest novelty of them all in 
connexion with the revolving fiat carding engine. The question 
of dust removal during Stripping is such a very serious one that it 
has been the subject of discussion at meetings of'tho'Trades Gon¬ 
gress, and questions have been asked in assembled Parliament on 
this particular point. Parliamentary legislation has been made 
on this point to reduce tho evil. There are several devices now 
on the market for removing the stripping dust, and a good many 
have been more or less ado^Dted, althoügh they iindoubtedly add 
to tho apparatus reqiiired in the card-room. Put the latest 
claimant in this connexion does a good deal more than remove 
the dust created by Stripping—it goes in for preventing any such 
dust being created. 

A inere statement of the Claims made for tho new device for 
Stripping fiat cards on the vacuum System is almost staggering to a 
practical carder, and we will just reoapitulate these without in the 
slightest degree oommitting ourselves at this point as to the ad- 
visability of adopting the same. 

(Jlams for Vacmm System of Stripping Gylinders and Doffers 

of Qm*ds. 

The Claims made by Cook & Oo. for their new stripping method 
jmay be enumerated as follows 
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*‘The card cylinders and dofiers stripped entirely by snction 
rotary brushes are dispensed with, and nothing is brougbt into con- 
taot with the card wire. Less time oocnpied in Stripping cylinders, 
consequently more frequent Strippings can be made, thus obtain- 
ing the best carding conditions, No stripping brushes. No dust 
removal plant necessary, No door locking motions required. 
No damage to card clothing. Longer life of card clothing. A great 
saving of time in stripping. . No stoppage of cards. ' A gain of 8 
per Cent in production. Better carding. Less waste and less labour. 
No danger of accidents with strap forks or belts when stripping.’* 

Taking item for item and going over the list and endeavouring 
to realize what each item may mean, will serve to convince any- 
one that in this new method of stripping the cylinders and doffers 
of carding engines we are face to face with a device whieh contains 
great possibilities, and whose potential development is at least full 
of interest. There are many interests involved in the adoption of 
a device such as this one—some of them meohanioal, some affeot- 
ing thehealth of the workers, some affeoting the amount of labour 
and the work of the operatives, others affeoting the quality of the 
waste, the quality of the work produoed, and last, but not least, 
the Ventilation of the room and the cleanliness of the maohinery. 

Dust Extraction and the Wire Olothing of a Gard. 

It is to be presumod that a certain amount of dirt and dust is 
oertain to be always found in raw cotton, and it is scarcely to be 
expected that this should be extracted from the cotton in the mill 
without more or less entering the atmosphere at the mills, Natur- 
ally it is in the earlier oleaning and opening processes that the dust 
makes itself manifest, and it hardly gives any trouble at all in any 
process after the carding engine. Bale breakers were at first in- 
stalled without fans and dust extraotors, but it was soon found best 
to apply these. Fvom one point of view it is remarkable that the 
blowing-room should be more free from the dust problem tlian the 
card-room, but of course this is readÜy explained by the very general 
adoption of the fan draft principle directly to the machines. One 
caiinot help but admire the beautiful manner in which the suction or 
blowing principle is adopted in an opener or scutcher so as to help 
the cotton forward, and also to extract the fine dust without the 
latter entering the atmosphere, It is not to be wöndered at that 
inventors at different times have considered the application of thö 
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pneumatio prinoiple to an ordinary carding engine, but the tend- 
ency for detrimentally affecting the fine web or fleece of cotton, 
the diffioulty of extraoting the impurities from the eard teeth, and 
the proper disposal of the dirb, have until reoently proved to be 
great obstacles to the adoption of any such System in Eng¬ 
land, exoept in a more or less experimental fashion. 

It is the nsual practioe to strip a card three or four times a 
day, and on eaoh ocoasion qnite a cloud of dust is created which 
is bad for the machine, the quality of the yarn, and the health 
of the woi’kpeople. It has always been a very common thing for 
many grinders and even carders to leave their trade at a com- 
paratively early age owing to ehest and asthmatio troubles, largely 
due to the dust discharged into the atmosphere of the oard-room 
during the Stripping and grinding processes. Speaking in a 
general sort of way, it may be said that Stripping occurs twerity 
times as often as grinding, so that strqjping dust is a far greater 
evil than grinding dust, alfchough with equal quantities grinding 
dust is probably the niore injurious owing to its mebalUc character. 

Efiective Ventilation of the oard-room by the use of fans placed 
in the side walls of the buildiiig has inuch improved the atmos- 
pliere in many of our inills, although this System is hy no means 
free froin defects. 

])uring the last two or three years it has hecome very gener- 
ally acknowledged that tlie only correct method of removing the 
Stripping dust is to do so at tlic vtiry inoment of strip}nng, and 
accoi'dirigly we now have various mor(3 or less successful apparatus 
for the purpose. In some oases the dust is removed hy ap})aratus 
actingon tho vacuiim principio ; in other cascs hy the Operation of 
(juickly revolvirig fans, and there is usually some form of hood 
or dust oollector hrought into dose contaot with the card whilo 
the Stripping hrush is being used. At the time of writing (No¬ 
vember, 1911) mill inspectors are insisting on the use of these 
applianoesd 

Vaemm System of Striiipmj. 

Let it be olearly understood that it is in this feature of actually 
doing the Stripping that this System diifers from the others, and 
it is a very great dilference indeed, It must remain for those 

^ As first tost casos, about August, 1911 , four Roolidalo Arms wero sum- 
moned for not having appliöd any such meebanism. 
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directly ooncerned in the working of our spinning mills to judge 
for themselvea in respect of the desirability of immediately apply- 
ing any such System, haying regard to all the oircumstances 
of the case. At any rate, we cannot be wrong in calling attention 
to this new Stripping method, and in giving some sort of explana- 
tion of its oonstraotion, objeots, and Operation. So far as the 
writer is aware a stripping brush of one sort or another has 
been regarded as the most essential apparatus in regard to cylinder 
and dolfer stripping since the earliest days of cotton spinning. 
This new System, however, revolutionizes the stripping Operation, 
inasmuch as the brush is praotically done away with^ and this 
carries with it several possible advantages apart from prompt re- 
moval of the dust and loose bits of fibre so often found in the 
neighbourhood of carding engines. In varions ways during reoent 
years we have become more or less familiär with the prinoiple of 
oleaning by high-pressure vacuum, and in this connexion reference 
is made to the use of Booth’s patents for vacuum oleaning in textile 
factories. Briefly described, it may be said that for the purposes 
of stripping the oylinder or doffer a nozzle is traversed aoross the 
face of the oylinders or doffer—as the oase may be—and a suffieiently 
powerful inrush of air ia obtained from a high-pressure air pump, 
so that Strips, dust, dirt, leaf, portioris of seed, or other usual 
constituent parts of the oard Strippings are drawn into the nozzle. 
The dust and Strippings are drawn through iron piping to a suitable 
reoeptacle in an effeotive manner. 

It is well known that faotory inspeotors have two special 
foatures in view in respect of cotton carding engines at the present 
moment: (1) To seciire the applioation locking motions for the 
front or stripping doors. (2) To seoure better atmosphoric condi- 
tions by effecüive and prompt romoval of the dust oreated in the 
operations. It is a singulär faot that this apparatus attains both 
objeots in a manner half incidental and quite in addition to the 
perforinanoe of the stripping Operation by air current instead of 
by rovolving brush. 

Take, for exaraple, the stripping of the cylinder whioh is done 
from the back or feed of the oard by the vacuum System, so that 
the front stripping door is not needed, and may be sorewed fast 
by set sorews whioh would not be touohed at all for supplying 
purposes. Wo understand that this meets all the requirements of 
the factory inspeotors in this particular direotion. 
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Erom the receiving ohamber a main pipe of l-l* in. diameter is 
rtin into the oard-room and adjaoent to the cards, and fixed as re- 
quired on the ceiling, on the floor, or possibly on the ceiling of 
the room below the oard-room. In positions convenient exten- 
sion pipes are coupled to the main piping, to whioh one end of 
a flexible tube is connected, the other being attached to the 
oylinder or doffer nozzle on the card during stripping. The 
cyliiider noÄzle is a permanent feature of every oarding engine, 
and is mounted on a suitable traversing mechanism, somewhat 
after the prinoiple of the HorsfalL The point or mouth of the 
nozzle is made to riin along a narrow slot cut in the fixed back 
plate of the carding engine. Special brackets are nsed to receive 
the cylinder nozzle mechanism, but for the dotier nozzle the 
usual grinding brackets may be utilized. The doller nozzle is 
made to operate above the doller comb on top of the doffer, and 
this is clearly the best position in every way, becanse there is 
littlo cotton at this position of tho doller. 

As regards the stripping action on the cylinder, this occurs 
above tlic licker-in at the point where the cotton fibres are passing 
along from licker-iu to doller, and this is obvioiisly not without 
its disadvantages. The writev, howover, was inforined that after 
rü])eated trials above and below the licker-in, the higher position 
was ibund to be distinctly the botter, all poiiits considered. The 
meclianism of tho doller nozzle is portable—unlike that tbr the 
cylinder—and may be carried from card to card. In hoth casos 
revolution and traverse aro obtainod from a rope driven 

from a convenient pulley on tho card. Each nozzle is fixed so 
that th(3 mouth is about /ij in. away from the wire of the card, 
or a sullicient distance to onsuro that no actual contact is made 
with tho wiro. This removes tho dangor of possiblo injury to 
tho wiro Ijy repeatod contact of wiro of stripping brush with wiro 
of card. 

Briefiy put, tho conatituent parts of the mechanism oonsists 
of suitable rope pulleys and brackets, nozzles with traversing 
arrangements, flexible tubing, iron piping, an air-tight iron cylin¬ 
der for receiving and retaining the Strips, and finally an air¬ 
pump. The pump is of the high-pressure type, containing fast 
and loose pulleys, and can be fixed in any convenient part of the 
mill where there is a driving shaft making at least 100 revolutions 
per minute. If used for oleanxng as well as stripping the pump 
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might be working practioally all day, bnt if for Stripping only, thöii 
only intermittent iise would be required. 

The receiving chamber is a large iron reeeptacle, poö!=>i^^^y 
10 ft. high by 3 ft. 6 in. diameter, made air-tight, and witib 
snitabie door for cleaning out the strips as required. FilfcerinK 
arrangements are iised to prevent the dust fibre, etc,, from gettnig 
into the pump cylinders, there being a pipe oonnexion frotn the 
pump to the air-tight chamber. The pump and receiving chand)ür 
will probably in most cases be found near together, but this 
is not an essential feature, and the receiving chamber can he 
placed in any position suitable for the deposifcion of the sfcrips* 

It is possible to use as many as three cylinder nozzles or two 
for the dolfers at the same time, the other suction pipes being 
well sealed up for the moment by taper rubber plugs. All of tlio 
matter constituting the strips may be drawn through the no;izlcß 
and pipes with the oards running full speed, and it is claimed that 
even in Stripping the cylinder the amount of good cotton tak(Hi 
with the strips is so very small as to be practioally a negligilde 
quantity, figures being given to Support this view. With doilerH, 
of course, there is no question of taking good fibre througJi tluJ 
pipes owing to Stripping above the comb. In cases of fine sjdn- 
ning and high qualities of yarn, if there was any fear of good ooUou 
going through when Stripping the cylinder the side shaft oould b(^ 
put out of gear without putting the main driving beit on the loost* 
pulley. 

The Front Plate of the Gariling Ewjine. 

There can be no doubt that the question as to why does 
moving the top edge of the front or stripping plate farther froin 
cylinder cause more fiat strips can bo argued from various points 
of view, and most people who have coiiaidered the matter will 
ooncede the point to be a somewhat puzzling one. 

There are many men who may be rightly deemed shiuing 
lights in the cotton-spinning businoss, either from a theoi'ctical 
or praotical standpoint, who frankly admit they are by no ineans 
entirely satisfied as to the exaot reason for the result produced. 
It is not beoause they are short of ideas on tho subject, nor is it 
beoaiise they have not made observationa and experimenta touch- 
ing this point, but rather becauso results vary, and objeotiouH 
can be iirged against any theory or explanation yet advanced. 
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It is probable that factors whioh enter into this problem 
(1) centrifugal force, (2) air currents, (3) the adjustment and Cuu* 
dition of such parta as the flats and back plate, (4) the bite 
between the front plate and the cylinder or “ the nip 

One argument put forward to explain why aetting front plate 
farther from cylinder causes more flat strips may be explained as 
follows : If the top edge of front plate is put oloser to cylinder it 
breaks up the air current better that is lying dose to the cylinder 
and taken along with ft, By thus breaking up the air current 
the fibres of cotton have a better tendency to stand out from the 
cylindor and can be taken from the dotter better by the cylinder. 
The net result is that the cylinder is kept cleaner, the cotton 
penetrates and sticks to the cylinder wire better, so that less is 
taken off the cylinder by the flats, thus reducing the flat strips. 
At any rate this theory possesses the merit of greater novelty 
than soine others, but the present writer must not be understood 
to oommit himself to a belief in its correctness. Presumably its 
correctness would neod to be sliown up by the amount of cylinder 
strips also hecoming less, and it is doubtful whethor two or three 
days’ testing of the same would show any appreciable differtince. 

Sonie good men considor that air currents have niore to do 
with this })roblem than has centrifugal force, hut there are other 
quite as good men who consider centi-ifugal force to ho the lead- 
ing factor in the problem, and still others who coiiteiid agaiiist 
both theoriüs. 

A second ])Ossible explanation has beeil oCfei’iul as follows. 
There is always a tendency for a qiiickly revolving body to thi’ONv 
olT anything that may be upon its surfaoe owing to the elfects of 
centrifugal force. This being so there must be a tendency for the 
cylinder to throw off tlio libre that it carries from taker-in to 
doffer, a tendency which is morc or less resisted by the back and 
front plates and also by the flats theinselves, If the front plate 
is set farther away at its top edge it permits this tendency to be 
developed more strongly at the flnal point of contact surfaces, 
and herice the flats succeed in bringing away more libre as waste, 
Against this explanation is that the flats are charged with flbre 
from the very commencement, and therefore do not thus take 
away the extra libre as suggested. Moreover, a very closely set 
front plate can in some cases be made to almost prevent flat strips 
altogether, although by taking flats out over the cylinder it can 
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be proved that they ar© charged with. fibr© at that point, Acoord- 
ing to this argument, therefore, it ia easy to aiiswer the statoment 
that a wide setting permits fibres to leav© th© cyliuder for tho 
flats by asking, How can this bo so when tho flats aro alvcady 
charged prior to reachiiig this point ? 

Other reasoning and explanations npon this point aro conneotod 
with th© question of external air ourrents affecting tho libi^os at 
the front plate, also air that may entör at th© sides of tho machino. 
It has been argued that whon air gots in 'at tho sidos of tho eard, 
At is attracted by the cylindor, and may alToot tho edgos of tho 
fleece of eotton more especially. Gases havo ocourred in which a 
fi-ont plate which refiised to xjermit strips to bo mado on ono card 
gave quite satisfactory results when transforred to anothor card. 
In many cases the flat strips havo been approcial)ly alloctod by 
alterations to the back plate. 

Gommmiiöations on thß Front Flata Qmstiouj sont to the Ant}io)\ 

1 . Front Platß of Garding Engine, —I shoiild 1x3 glad to havo 
the question of front plato of carding eiigino disonssed, and horo- 
with I contribute my quota. I havo beon porsonally oonnoctod 
with a fair amount of experimenting on this qiujstion as to tho 
eflect of front plate on the flat strix^s. In a cortain caso thuro 
was a card which gave a great deal of troublo with tho woight of 
strips, and although I put the x)lato to x^ractioally touoh tho cylindor, 
the strips came out altogethor too thiok, and no amount of lunnoiir- 
ing the front plate would stop this. We did not lind tho law to 
applyjhat setting the front plate closer reduced tho strips in this 
case. Being deterinined, if x^ossilflü, to get at tho root of this 
matter, an experiencod fltter was put on tho job for about throo 
days, and he altered' and tostod front x>late in various ways, 
blooking up air passagos, p^itting a strip of wood and iron aoross 
the plate to prevent air from getting in, but still no chango was 
made in the strips, and the littor worit away. .Atterwards I did 
my best in the matter, and, singulär to say, I found in tliis caso 
at least it was neither the front nor the back platti that was 
wrong, but the cylindor. I believo if tho cylinder had ])o 0 n 
correct th© front plate would havo acted pi’opody. This leads 
me to another Version of what oaiisos tho flat strips to b(3 altorod 
in thioknoss besides what you havo imt in your articlo, and am 
obliged to use the word “ suotion,*’ as containing the oxx)hwiation. 
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The flata are loaded with fibres as long as they remain : 
cylindor* Immediately they leave the cylinder the fibres on . 
flats come under some influence whioh draws them more or less 
froin tiie flat wire to the cylinder wire. This we can prove by 
putting the front plate so dose as to have flats coming out bare 
o£ auy strips and loading the cylinder. Does not this prove that 
oentrifugal force of itself does not affect flat strips ?' My point is 
this ; The front plate, assisted possibly by centrifugal force, acts 
as a suction plate. We have a current of air generated by the 
cylinder, we have a plate which we put closer to the current of 
air, and by this means obtain more suction—if I may use the 
Word—of sti'ips from the flats. If we get a perfectly covered 
cylinder, and perfectly covered flats, and a perfect plate—prac- 
tically speaking I mean—the drawing power is strong enough to 
clean the flats of all fibres. This is only one of the points affect- 
ing the front plate and flat strips. 

2 . Front Plate of Garding Engine .—Does the setting of front 
plate allect the quality of the strips from the card ? One of youv 
oorrespondents says no, but I think 99 per cent of carders will 
thinlc otherwise. All practical experience proves that the position 
of front plate does afleot the quantity of strips. But how ? This 
is what we want to get at. I believe that centrifugal force and 
air current explanations are all off. We cannot get inside a card 
to see it work, and in my opinion there is no need if we grasp the 
essential conditions that prevail. What are these conditions ? 
Ist. A revolving cylinder covered with card wire with the business 
point ol: the card tooth leading. 2nd. Plats over the top of the 
cylinder, also covered with card wire, but the business points of 
the card toeth in tho opposite direotion to the wire on the cylinder. 
3 rd. Noxt we have the cotton fibres carried forward by the cylinder 
card toeth against the Opposition of the flat card teeth. The 
cylinder wire is therefore the comber and the flat wire the retainer. 
Now, when the flat is leaving the cylinder the fibres in the flat 
are boing combed forward by the cylinder card teeth, and the 
fibres come in contaot with the front plate. Now if you set your 
plate an in oh away from the cylinder there will be no bite between 
the plate and the cylinder wire ; but set your plate dose and then 
you get a keen bite. This bite Controls the amount of flat strips. 
One of your oorrespondents says he has seen cards in which the 
alterlbtion of the front plate did not affect the strips. May I po 
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out that in such a case the flat wlien leaviiif^f tho oyliudor in not 
near enough to the point of the front plate. On inortt oiircls thls 
can be altered by dropping the brackets that carry the front Jiat 
shaft.^ 

Hollands Weh-öond^Lötor for Gardimf 

This appears to have been applied to cotton cardH nincti about 
1870 or sooner, and is a most excellent little devico iiow univt^rsally 
adopted, although it would appear the inventoi* did not pat(uit 
the arrangement or derive material beneiit fi'Oin it« 

It consists of a very smooth flat plate, hold by ono or two 
studs possibly 24 - in. or so in front of tho moiith of the truinpot» 

It forms a guide plate for the fine web of cotton beforo tho 
latter enters the trumpet. The web-oonduotor is groovod at tho 
outer portions but raised in the centre, and helps groatly in collect- 
ing the loose web into a more Condensed Order boforo the cotton 
is formed into a sliver at the trumpet. 

The conducting plate has a very excellent üftuct in kc(!ping 
the selvedges of the web in condition, and thus rcstricüs the anioiint 
of Waste and the number of sluba formed at this partioular part 
of a card. The conductor has a good eJTfoct in gathcring iu the 
loose fibres of the web and preventing wastc in any part of tho 
web. 

Very light selvedge guides of a somowhat sinülar slui])e luive 
been often used, or draw-frames between the rollors witli good 
effect on the sliver. 

Selvedge guides are used in several positions on ihe draw-fnunc 
and lap machine, or ribboii maohine, in ordoi’ to prtwont e.xccss- 
sive increase in the lap width, with accomj)anyiiig bad s(,slvedgtss 
•and Waste. 


lland-öards, 

Nearly forty years ago a well-kuown authority oii cotton 
spinning wrote as follows :— 

“ Formerly cylinders wero stripped by hand with wlnit ih tcrinod 
a hand-card, which is a board with a liandle about half tho width 
of the cylinder and having a pieoo of card slieet nailed to it, 

** This is still used to some extent and has a pernicious cricct 

1 The authoi* docs not oommit hxmsölf oithor for or agaiuKt tho abovo 
principles. 



THE PBODUOTION OP COTTON WASTE, 


in loosening and opening the wire on the cylinder. An 
method of doing this is to turn the cylinder slowly baekwara 
hand and gather the Strips upon a clearer, whioh is turnec 
the Barne time in the opposite direction. The latter method avoids 
danaaging the cards upon the cylinder, but it does not get out the 
motes whioh are clutehed in the wire of the latter.” 

ünderoasings. 

And again: “ The casing of cylinders underneath has now 
become very general, and is absolutely necessary for short staple 
cottons and for present speeds. Various opinions prevail as to 
the kiud of undercasing it is best to employ. Those made of 
tiniied flat iron soldered to three Segments are simple, cheap, 
and good, but this plan does not admit of any variations at the 
spinning mill wheii once applied, therefore the following is to be 
preferred. This is made of sheet iron plates bent to the curve 
of the cylinder and pierced with oblong small holes about 1 in. 
longf by J: in. wide. 

“ Casings should be set dose to the cylinder and ought not to 
be wider than the width of the wire on the cylinder as they work 
bette r this way than when made the width of the frame. Some 
spinntu’s have their carding engines only partially cased, preferring 
to iniike a litfclo fly to possible discoloration of the yarn.” 

‘' Any kind of casing tends somewhat to discolour the yarn, but 
in other respects they are ecoiiomical. 

“ The discoloration of the yarn arises in a great measure from 
the piirticles of rnetal whidi fly o(T when the cards are gronnd up 
with emery and ])ariicularly when hand-strickles are used. 

“ Jf two rows of cai’ds be workcd with and without undercasings 
thorn is a great difterenco in the appearance of the yarn, showing 
iip in sLripiness and a bliiish tinge when undercasings are used.” 

“ Smooth well-made web-oonductors placed in front of the 
trurnpot of the caleudars help to reduce waste by keeping the 
selvodges of the web well uiider control. 

* ‘ It is a very common thing for a front cross rail to be placed 
just under the dotier or so iiear to it that waste tends to accumu- 
latü on the rail and after a time becomes picked up in small portions 
and oarried round by the doffer into the web. By the same 
the fine web beneath the doffer often becomes ruffled and 
patohy.” 
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öomber Waste, 

It is well known that comber waste is a very important item 
indeed in mills which go in for the prodnction of real ly good 
combed yarns. When it is remembered that with single combing 
alone as muoh as 20 per cent of the total ootton stipplied to the 
oombers may be rejeoted as waste—stuft* for which possibly 15 
penoe per pound may have been paid in days of high prices— 
an idea may be formed of the cost and importance of this suh- 
ject. 

It is well known also that the draw and lap machine—or 
ribbon machine—is an optional machine for use in front of the 
comber instead of a special draw-frame for the purpose. Until 
a few years ago the amount of adoption of the ribbon machine 
soarcely appeared to warrant its introduction a matter of possibly 
thirty years ago. Düring the last few years, however, this machine 
has very rapidly increased in public acoeptance, and there is little 
doübt that the extensive adoption of the Nasmith and Heilmaim 
. combers requiring wide heavy caps has exercised an important 
influence in this direction. 

Granting that the use of the ribbon machine diminishes the 
per Cent of good fibre extraoted as waste at the comber, may we 
not also suggest that in days of high-priced cotton the argu- 
ment for using the ribbon machine instead of the special draw- 
frame possesses additional force since the preserv^ition amongst 
the good slivers of 100 Ib. of extra fibre eosting 15 peiice per 
pound, means so much more than 100 Ib. at 7d. or 8d. Items 
such as these are sufficient to turn the soale in cases of maclunes 
which are Wavering in public estimation, as the ribbon machine 
was for a niimber of years. 

The Disposal of the Comber Waste, 

The most orthodox arrangement for disposing of tho waste at 
the machine has been to have reotangular boxes placed on the 
floor behind the machine, each box serving for two heads, and the 
waste being si'mply dropped from the doffer combs into the tius. 
At regulär intervals the waste may be pressed down into the 
boxes to prevent too rapid overfilling, and possible danger of 
some of the waste being taken back into the machine. 

Mr, Sylvanus Anderton—well known in cotton-spinning cir- 
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des in the Bolton district as an expert on combers—some time 
ago devised a neat little tin arrangement fitted near the doffer, 
which helps to keep the oomber noil down in the proper recep- 
tade, and greatly diminishes the risk of any of the waste tonohing 
the doffer and being carried back into the ränge of the principal 
acting Organs of the oomber. 

The most ambitious and most revolutionary arrangement of 
reoent years, however, in regard to the disposal of the oomber 
waste, conaists in the applioation of what is known as Eoth'a 
patent aspirator, npon the adaptation of whioh eminent ma- 
ohinists have expended a good deal of time, skill, and money. 
The well-known doffers, covered with strong wire in a leather 
foimdation, and also the doffer combs, are entirely dispensed with. 
An arx’angement is fitted whioh possesses pointa of resemblance 
to those employed on openers and scntchers for disposing of 
the air and fine dust. The removal of the waste is effeoted by 
a current of air. The combing cylinders and quickly revolving 
brushes for cleaning the cylinder needles of all the waste material 
remain as befove, but the combing cylinder and brush for 
oach head are partial ly enelosed with a special casing, and the 
waste thrown olT from each head is deposited upon the perforated 
portion of a cylinder. In other words, the oasings have com- 
munication with a cylindrical filtei*ing screcn which extends the 
whole length of the machine, from the centre of which it has- 
communication with the forced draught apparatus. The air duct- 
})laoed at the back of the machine is connected with an exhaust 
fan. The successfui accomplishinentof this particular idea should 
reinovü an eyesore fi’om the cotton combers, should keep the- 
ooinhers cloaner, should quite obviate the smaller troubles such 
as waste j)icking up again into the raachine, and ought to leave 
the work if aiiything cleaner, It remains to be seen how much 
this devicc will be adopted. 

Bülow is reproduced by kind permission of the leoturer a good 
Proportion of a lecture recently delivered at the Bolton and 
Manchester Technical Schools, by Mr. Norman Jones, Examiner 
in Cotton Spinning to the City of Guilds of London Institute. 

In this lecture many points affecting the production and 
rogulation of cotton waste are admirably treated, in so far as Sea 
Islands and good Egyptian cottons are concerned in the blow- 
room and carding engines. 


3 
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Lecture. 

We have now to consider th© SGOond important foatun^ of 
machine, viz. its cleaiising effioiency and th© faotors alteoting iti 
which are chiefly: (1) th© relative ar©as of tho oyliudcr and that 
portion of its circumferenoe which is occupiod !)y th© grid har« 
and hood i’espectively; (2) the ntimbör, sootiou, angular sntting 
and spacing of th© grid bars; and (3) the ©staldishment of tli© 
oorrect ratio which must b© maintained bütwüon tho inducü<l aii* 
currents generated by the fau and the volocity of the blow givoti 
to the cotton, together with the speed and volum© of the air dis- 
placed by the rotation of the cylinder. For the fli*st ot theso eir- 
cumstances it may b© stated that in machines of niodorn eon- 
struction, 20 per oent of the cyliuder circumferGiiCü inay be allotted 
to the hood or casing prior to th© point of commonoonient ot thti 
grid bars, and 50 per oent of the ciroumföronce to the grid bars 
themselves. The shape and setting of theso bars are govmuuul 
by several faotors, the ohief of which are: (1) the naturt^ of tlut 
material to b© acted upon ; (2) the ainount of imjmritios coiiliiiinnd 
in it; and (3) the relative amount of opeiiiug and cleaning to 
which the cotton has been subjected at dilfbrent positions in its 
passage over the grid bars, and the dilforenco in th(3 üharact(.n* of 
the impurities which are ejeoted at tliese points. Tim ol)j(*(3fc of 
the bars should be at first to arrest the cotton sluirply, and the 
section of the first few bars should bo such as to bold tlio cotton 
for a very brief period after its impaot, thus allowing tlui impurities 
to free themselves readily, and by preseuting angular faces to tlu» 
detaohed tufts of cotton, which tend to prevoufc thoir rapid pass* 
,age over the bars, causes them to be sti'uck oftenor by tlu^ blades, 
As the cleaning proceeds, the neoessity for this slnirp impaot and 
progressional obstruotion beoomes less; tlie bar angles should 
made less acute, so that, as the cotton is drivoa forwanl by the 
oombined action of beater and fau, it is 8ubjoct<id to a sorios of 
gentle vibrations, which finally develop iuto a slight soraping action, 
,as the now opened cotton passes over tho final sootiou of tho bars. 
The action or effect produoed on tho cotton varios thüroforo in 
;aocordance with the ohanges in section of tho bars, ho that the 
angle made by the bar faces beoomes of tho utmost importanoe, 
;and should receive a oorresponding arnount of atfcoution. Wlnm 
these angles have been satisfaotorily establishod, the full cloaning 
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efficieucy of a set of bars oan only be realized when the air 
passing through the spaces betweeu the bars is correctly e 
to the bar seotions, and in acccordance with the effects wh: 
angular setting of the bars is designed to produoe upon the mauonaii. 
Theoretioally, the air current passing into the machine through the 
grid bar apertures at any point should be just suffioient to detach the 
cotton from the bar edges and keep it inside the beater chamber. 
As the sections are changed, and with the angles made by the bar 
faces becoming less acute, the force and volume of the air current 
neoessary to detach the cotton beeomes less, and should be reduced 
in approximately the same ratio as the reduction in the holding 
capacity of the bars. The advantages derived from the reduction 
of bhis air current are very great, as it allows lighter impurities to 
be ejeoted from the cotton whioh could not possibly have made 
headway against the strength of the current necessary to detach 
the cotton from bars of inore acute angles. 

The realization of these effects can be attained by dividing out 
tlie beater chamber iiito sections, corresponding to the different sec- 
tioiis of bars iised, so that the series of bars of different seotions 
inay Ije isolated from each other. These divisions can be readily 
applied in tlio form of sheet-iron folding doors, easily removable 
for cleaning purposes, and the subdivision of the entire chamber 
n\ay be arranged to form two or three chambers as may be neces¬ 
sary. It is not advisable to carry bhis farther than three sub- 
divisions for various reasons. Each division should communicate 
with the external atinospliere through examinatioii doors provided 
with drafb control regulators. These latter should be regulated to 
gov'orn the air snpply in deoreasing volume as the cotton beeomes 
niore open and the impurities to be extracted beoome finer. These 
s\ibdivisions also serve a useful secondary purpose, as they break 
up the local circular air currents whioh are generated bythe meet- 
ing of the fan and beater currents inside the chamber, and 
whioh in a chamber not subdivided or fitted with bafliing plates, 
transfers a oonstant stream of impurities from the upper to the 
lower series of bars, where they re-enter the maohine and pass 
forward. Por the actual desigii and spacing of the grid bars them- 
solvos there is mucli divergenoe of opinion; the methods employed 
diffor considerably even when intended for use under similar oir- 
cumstancos. 

It is not possible in a short space to detail the many faotors 
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which influenoe these arrangements, but the following methoci of 
construotion possesses the advantage that it has been evolyed froiu 
praotical experiments, and is specially adapted to the previoiis data 
supplied on this type of opener working the cofctons under discus- 
sion. Let A represent the circle described by the tip of the cylinder 
blades and B the circle of grid bar edges. The distance betweoii 



the circles shonld be xSriJi* to '5 in. Assiiming tho odgo of tho lirst 
bar to coincide with the point 0, then through 0 draw DB tangential 
to beater circle A. On GE construct the angle lilCE of 80'’ and 
project the line EG to G. Through X (the centro of the beater 
circle) draw XH at right angles to EG. With centro X and radiiis 
XH draw the circle IJ, which will be the construotion circlf) to 
which all theupper bar faces must be tangential for bars of siinilar 
section. Erom G mark off OK: I J in. long, and from X draw the 
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radial line XK, intersecting the line DE afc L, this completes the 
bar OKL. For‘the seoond bar, mark off on the circle B a distance 
MN of i in. N is commenoing poiut for the seoond bar. Join 
NX and biaeot the line at 0. With centre 0 and radius NO, 
cub the circle A at P, and the circle IJ at Q. Project lines through 
N from P and Q respeotively. These lines will then be tangents 
to their respeotive oirclbs, and the bar may again be completed by 
a radial line from X passing through S. Por the bars of the seoond 
seofcion the construotion is similar except that the angle EOF is 
45°. The bars of the final section are also similarly oonsbructed, 
but with angle EOF 50°. On analysing this construotion it will be 
noted that two of the bar faces are similar in each instance, the 
difference being in the angle made by the face line OF with the 
tangential line to beater circle CB. The reasons for this are as 
follows: The tufts of cotton struck by the cylinder blades are 
projected for ward in a line tangential to the blade circle, so that 
the bar face CE following the same course presents the least pos- 
sible obstruction to the flight of the impurities, hence the reason for 
adopting this method of construction for the whole series of bars. 
For lower cottons this line would be made to fall away from the 
beater a few degrees more than the tangential line, which would 
inorease its keenness, but this is not to be commended for the finer 
cottons. The angle EOF is highly important, as it determines the 
cleaiiing capacity of the bar to a very great extent. The more 
acute this angle the more tenaciously will the bar ding to the 
cotton driveu on to it, and the efficiency will thus be determined 
by the eftects produced by the interaction between the bars and the 
cylinder blades. Acute angles retain the portions of cotton for a 
coinparatively longer period than more obtuse angles, thus allowing 
the impurities time to fall, preventing too rapid passage of cotton 
through the maohine, and causingit to be re-presented to the 
cylinder blades oftener, all of which tend to open and clean the 
cotton to a finer degree. On the other hand, too great keenness in 
the bar angle scrapes and deteriorates the fibre, makes good waste, 
and if the retentivity of the bar is too great causes overcrowding, 

. with consequent stringing and outting of the material if the fan 
draft is not exoessively powerful, which, of course, defeats the 
objeot of the bar entirely. - 

It is thus obvious that bars of very acute angles, if used, must 
be few in number. In the seoond set of bars, the change of section 
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consequent upon the alteration of the angle EOF to 45' has a veiy 
important effeot. In the first place its obstructive otfeot is <ltv 
creased, and in the second place its capacity for retainiiig the 
material inside the machine is increased. The latter development 
is necessitated to a certain extent by the cotton having been 
opened out to a finer degree, and is directly due to the chango 
in the bar angle EGE, causing the point E, which represontH tho 
intersection of the face line CF by the tangential line CE, to be 
nearer the point 0 in the second set of bars thau iu tho first, 
and nearer still in the third set. This point represents tho 
farthest outer position on to which the cotton oan be thrown, 
theoretically speaking, and’bringing this point nearer to the edge 
C of the bars makes it increasingly diffieult to throw good material 
through the apertures. 

Before leaving this phase of the subject one very important 
feature must be noted, viz., that all through the various changos 
of bar sections, the spaces between the bars remain the same, viz. 
i in. It might on first consideration appearthat this practice 
would oonduce to the passage of good material through tho bar 
spaces, especially as the general practice is to reduce the apertures 
towards the final sections of the bar, System; but for tho cottons 
under discussion, with the conditions previously described and tho 
bars arranged as demonstrated, no good material is wasted. On 
the other hand, with the different sections of bars dividod to form 
two or more chambers, and the air currents efiiciently coiitrolled, 
the extraction of finer impurities during the latter stages is greatly 
increased by the additional area provided for their exit. Boforo 
leaving the subject of the opener, it should be stated that iui<l(}r 
the foregoing conditions the cotton should not bo subjoctod to 
more than one beating, so that the single cylinder machino with 
lap part is amply sufiieient, the double opener heilig iiiiioli too 
severe for these cottons. 

In the second process of preparation, viz. sciitching, tlui oJean- 
ing is continued, and at the same time the finishod rosult shouicl 
be the foundation upon which the subsequent regularity of tho 
product is built. The oleaning in this machine is duo priniarily 
to the action of the bladed beater and its auxiliaries, tho gritl bars, 
cages, and fan. The action of the bladed beater is moi*ü thorough 
than that of the cylinder beater, as it strikes its blow siniultaiio- 
ously aeross the full width of the machine, thus driving out iin- 
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purities which have escaped the picking or rough combing action 
of the oylinder. This action of the bladed beater is also produc¬ 
tive of much evil if its characteristics are not carefully studied and 
their effects noted. In the present instance, and for Sea Islands 
and the finest grades of Egyptian cotton, the diameter of the 
beater should not exoeed 16 in., as the surface speed of larger 
diameters when striking the same number of blows is apt to be- 
come excessive. The restriotions as to surface speed, previously 
described in connexion with the opener, limit the speed of the 16 
in. beater to 800 and 1000 revolutions per minute for Sea Islands 
and fine Egyptian cotton respectively. The inter-relation between 
the blows per inch, speed of feed, and weight delivered to the beater 
per unit time are also important, and certain conditions are estab- 
lished by practice which must not be exceeded. Thus for Sea 
Islands cotton the blows per inch turned through by the feed-roller 
must not exceed 20 to 2ö, and the weight of the combined laps on 
the creeper should not exceed 1*20 oz. per yard per inch width of 
lap fed. For the fine Egyptian cotton the blows may ränge up to 
30 per inch, with au average weight fed up equal to 1*40 oz. 
per yard per inch in width. These conditions give a linear speed 
of feed oqual to G4 to 68 in. per minute for Sea Islands and fine 
hlgyptian cottons respectively. 

One of the most important considerations in the treatment of 
fine cottons by a bladed beater is the setting of the distance from 
the nip of feed rollers to the path of the blade, and for these 
cottons, fed up at the speed and weight ratios previously given, 
a setting of Ij- to 1**/ in. from centre of the feed roller to the edge 
of the beater blado when in the same horizontal plane gives good 
results. Tliis setting caimot be fixed arbitrarily for every instance, 
even for the same cottons, as other local circumstances tend to 
inodify it within certain limits. A very good practical method of 
ehecking the elTects of a setting deduced from a theoretical con> 
sideration of the leading factors, is to study the fringe of the lap 
which projects through the feed rollers. For the cottons under 
discusaion a lap fringe of from 2^ to 3 in. long, measured from roller 
nip to extreme edge, should be in constant projection from the 
rollers, and the beater action should not shorten this fringe. The 
extra length of lap projecting through the nipping point over and 
above the setting distance, is due to the lap being bent round the 
ciroumference of the bottom roller by the beater action, and to 
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avoid abi'asion of the material a feed roller should nover be used 
for fine ootton whicbi will not allow a full in. to ^ im. clearance 
between the blade edge and its nearest point when set the correct 
•distance from the roller centres. 

The manner in which the cotton is removed by the beater 
should be oarefully studied, and in eonnexion with this the follow- 
ing details should reoeive attention. The beater setting having 
been decided, the feed roller should be weighted suj0Boiently to 
compress the material being fed to such a degree that the lap 
‘fringe develops a tendenoy to spring away from the sui^face of the 
bottom feed roller, and projeot itself into the path of tlie revolving 
blades. This weighting, however, must not be carried to excess, 
and, spealcing generally, a weight of approximately 10 to 12 Ib. 
per inoh width of feed will be found sufßoient for the densities of 
feed previously given. 

ünder these oiroumstanoes, the first point on the lap fringe to 
receive the impact of the beater is at a distanoe of about 1 in. 
from its extreme edge. The beater striking this point drives back 
the fringe, and passes along it, its resilience due to the oompression 
between the feed rollers foroing it against the beater blade, and 
thus oausing the fibres to be removed from its extreme edge, which 
is naturally thin and the resistanoo to extraction considerably less, 
Immediately the blade passes, the fiexibility of the fringe causes it 
to again project itself forward to receive the next blow, the action 
of the feed motion, of course, autoinatioally restoring tlie amounb 
of material removed by the blades, thus inaintaining mniformity 
in the length under treatment. The removal of the fibre under 
these conditions is elfeoted in the most suitable manner possible, 
and with the minimum amourit of straiii and damage, as the re- 
silienee of the fringe and its ability to move away from the beater 
ensures almost perfect inviolability. On the other hamd, if the 
setting distance is too dose, or the diamefcer of the feod rollers too 
large to give a proper olearanoo, the result is a crushing or chopping 
of the material between the oircumferonoo of tho bottom feed 
roller and the beater blade, which is denoted by the fringe of the 
lap showing a very abrupt chauge of section with aa irregulär 
straggling edge, in which rolled up fibre and artificial nip are 
readily disoernible. 

In all oleaning maohines in which the material is fed in lap 
form, the exact manner of the removal of the successive units of 
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material as deduced from a dose study of the immediate section 
of the mass from whioh they have been extracted, is of paramount 
importanoe to the successful manipulaMon of the machine, and 
forms in practioe a niost valuable and unfailing guide to the 
realization of the highest efficiency. The maintenance of a uni¬ 
form fringe, accompanied by uniform reduction in its section, also 
increases the efficiency of the beating or cleaning action, as the 
impurities are worked downwards by the repeated blows of the 



beater *mto the thiniier sections ol' the fringe, when they are more 
oasily driven out. 

The coustruction of the grid bars in the scutcher must also be 
arraiiged in accordance with the more open condition of the cotton 
and its extraction in iiner particles. The construction following 
upon the same principles as previously detailed for the opener is 
indicated in Fig. 3, where the angle EOF is made 50° as in the 
final sections of the opener bars. The face OF is tangential to the 
beater circle as in the previous instances, and the lower side of each 
bar is radial to the beater circle. The practica! advantages derived 
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by construoting the lower face of eveiy bar raclially tt) tlu* 
of beater circle are very great, as it givoH Hyminctry to th** 
System, provides excellent facilities for tho passagc of 
outwards, and greatly facilitates the setting of tho bars to thoir 
correct angular positions respective to the bcator cirdc, if for any 
reason they have been removed. For fine oottouH tho sotjtitui of 
bar shown in Fig. 3 may be used throughout tho ontiro st!t iu th«‘ 
scutcher, and the spacing may Ije arrangod as followH * 

Assuming 15 to 18 bars in the set, tlio lirst cight may ho 
spaoed § in. apart, the next four bars {*n in, apart, and tl»^ rnst 
i in. The first bar may be set 4' in. from tho noar(‘,Ht })oint of tln* 
bottom feed roller, and all the bar edges noarest to tlu^ bt*alttr, u 
distanoe of in, away from tho beater circlo. For ooarst^r coUnim 
these particulars and settings would difler considcn’ably, iht* har 
angles being much more acute and ranging up to 35', wliii'h in 
volves a different method of construction entirnly; hut for iIm* 
cottons forming the subjeot of these remarks, the previtnis arniuj^n- 
ment gives good results without injuring the Jibro. It is also go*Hi 
practice to divide the beater chamber in this inachint‘ into two 
separate divisions, and admit a lessor voluni<! of air to tho nn»* 
seotion, thereby inoreasing the cloaning eJlicioiicy. 

The further cleaning and romoval of inipuritioH in now undor 
taken by the card, whose aotion is much inonj rofnnMl than ihat 
of the precoding machinos, and is adiniraldy a<lapt(ul Ui tln* n* 
quirernents of the material at this stago. In tluj prat^tinil 
of fine cottons thore are several circumstancfss to bn nbHf‘rvi*d and 
anticipated if tho fibre is to eniorgo from the prtirnss wiilmnt 
injury, as the relatively higher factor of colioHivonosH t^xishmt in 
cottons of longer fibrös greatly augmentH tim diirumliit^s ttf th»dr 
affective Separation. Tlaving fornmd th(j material into it miitalilf* 
lap for presentation to tlie card, the first Hubj(a?t for (aMisidiTatiMn 
is the method of fooding to tho takor-in, in ordctr to t^htain 
greatest efiicienoy from the aotion of tliat most itnportant organ, 
The results obtained from the treatment of tim lap by tlu^ lalnn'-in 
are depondent upon several factors, the ohiof of whieh am ; k 1 ih»* 
pitch, shape, number, and surfacjo speed of the U»(*th ; fht* 
mass of the material fed per unit time and tlu» ratin e^iintent 
between these two oiroumstances; (3) tho protile t)f thi» hmi 
plate, which, in oonjunotion with tho limwir Hpao<l of tlu< fetnl, dn« 
termines the duration of the combing aotion ; (4) the sbupt* uf tl»^ 
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mote knives, and their angular disposition with the surface of the 
taker-in, and their respective distances from the feed plate from 
each other and from the underoasing of the taker-in ; and (5) the 
construotional features of the undercasing, the shape of the barg, 
the setting, and the influence of the local air eurrents generated in 
the taker-in ohambor. 

Taking the first of these items, viz., the clothing of the taker- 
in, the dual duties of the teeth must be considered, viz., the open- 
iug out of the tangled mass of fibres in the lap and the carrying 
forward -of minute bunches of fibre to the cylinder. The teeth 
must, therefore, be so shaped that these functions will be satisfac- 



torily perfovnied, and for the cothuis under treatnient a profile as 
iiidicated in Mg. 4 gives excollent all-round results. In this form 
of clothing the ciroiimferential pitch of the teeth is in., the 
working depth 'löG in., the angle which the carrying face of the 
tooth makes with the vertical (angle ABC) 15 , and the angle of 
tho tooth from the line of its front edge (angle CBD) 35”. This 
proiile of tooth when worked at a speed suitable for the cotton, 
develops sulTicient retaining power to allow of the iise of a fairly 
open grid, thus providing facilities for the extraotion of minor im- 
purities. For line cottons sufiicient opening out is accomplished 
(provided all other conditions are normal) by spirals of 1 in. pitch, 
with 6 in. complete threads on the taker-in surface. This gives a 
pitch of T6 between adjacent threads. 
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The profile of the feed plate is shown in Fig, 5, and its leading 
characteinstios are as follows: The horizontal axis of the taker-in 
passes through the nose of feed plate at approximately the position 
at whioh the fibres are liberated from the nip of the feed roller, 
and the distanoe between the teeth of the taker-in and the face of 
feed plate at this point (A) should not be less than Jth of an inoh 
when the lower portion of the plate is set to a 5’s gauge from the 
teeth, The angle made by the face of the plate AB relative to the 
circle of the taker-in should be such that the teeth first touch at a, 
point D (1^ in, from A), and leave again at a point B (li in. from A). 



Fm. 5.—Undercasing and Mote-Knivoa of OardiDg Engine. 

The beariiig distanoe of taker-in teeth to feed plate is thus from D 
to B, the teeth being at their greatest depth at the point X, mid- 
way between D and E. This should be tested practically when 
changes have beon made in the length or angular disposition of 
the face of the plate, by smearing the face AB with some kind of 
marking substance, moving the plate up to the taker-in until it 
touches lightly, and then turning the taker-in gently by hand, 
aftei’wards noting the effeot on the face of the plate, where the 
marking substance should be removed for the distanoe speoified. 
The face AB should be continued a full i in, beyond the point E, 
where the marking by the taker-in teeth finishes, thus giving a 
length of AB equal to 1§ in. It is highly important that the face 
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of the plate be continued beyond the point E, as if a form of plate 
be used in which the point B coinoides with or is higher than the 
point B, the peroentage of good fibre ejected at this stage will be 
considerably higher than would be the case with a feed plate on 
which the face was extended well beyond this point, 

The extension of this face beyond the point at which the taker- 
in teeth definitely commenoe to leave it when following their path 
of circular movement, greatly facilitates the retention of the fibre 
by the teeth, on acoount of the angular face of the feed plate 
following to a certain extent the contour of the taker-in surface, 
and thus lessening the distance between the points of the teeth 
and the face of the plate. 

The angle made by the mote knives is a very important feature, 
and is responsible for mach of the Clearing out of fine impurities. 
It is not possible to state any definite degree of angle which will 
suit every instance, as circumstances vary to an extent which 
makes the standardiisation of this setting impossible. For normal 
feeds and speeds, and for long^fibred cottons, worked with takers- 
in oovered with teeth as previously indicated, a good method is to 
arrange the two faces of the bars G and H tangential to oircles of 
64 in. and 91 in. diameter respectively; this setting proving the 
most efiective out of an extended trial of several oomhinations of 
angles. The distances between the feed plate and the knives, 
between the knives themselves, and between the second knife and 
the undercasing, also have an important inÜuenoe upon the result, 
and very good all-round results are obtained by keoping all these 
distances within the length of ‘7 times the average length of the 
lil)re, which in the present instance limits the distance between 
the first two of these settings to !;■[- in. The takor-in undercasing 
may be extended to within g in. of the second knife. The bars in 
tlie undercasing may be fixed as indicated, with jj in. olear spaoe 
between each bar, and construotod with the receiving face set at 
an angle of 45“, with a radial line froni the centre of the taker-in. 
The edges of the bars must be rounded off and highly polished, and 
the undercasing, mote knives, and feed plate set as olosely as 
possible to the taker-in. 

The Qxamination of the lap fringe after it has been subjeoted 
to the action of the taker-in, is a good praotical method of ascer- 
taining the suitability of any given oombination of taker-in speed, 
profile of feed plate, and speed and weight of the feed per unit 
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“time. When the fibres are being removed under the best oondi- 
tions, the lap should taper off uaiformly from full thiokness to a 
thin fringe of fibres, which should present a level and iinbroke.n 
edge. The extent of the tapered seotion should not he too short, 
•and should average for these oottons from in. to Ijj in. If th(j 
section of the fringe shows veiy abrupt reduotion it may indioate 
that the feed plate inoline is either too short or has insußioiont 
clearance from the teeth of the taker-in at its upper edgo for the 
weight or mass of fibres presented, 

If the edge of the fringe is very irregulär, with gaps at intervals, 
■the probable oauses are too great a length of incline from the nipping 
point to the point of release ; too quick a speed of feod relative to 
the surface speed of the takeiMu; insufficient weighting of tho 
feed roller; or the roller and the feed plate out of alignmeut with 
■each other, thus failing to establish a perfect grip on tho lap aorosH 
its full width, which results in ‘‘plucldng*’ and very irrögiilar ro¬ 
moval of the material, Under any circumstances, if a uniform 
fringe is not permanently maintained, a higher percentage of good 
fibre will be found in the droppings than would be found normally. 

. The arrangements of speeds, drafts, and production vary 
slightly acoording to circumstances, and in the working of super- 
fine cotton a knowledge of the limiting factors is of great assistaneo 
when the necessity for adjustment occurs. 

The first feature in this respect which demands attoution is 


the maximum permissible speed of the constant spood Organs, vi;?. 
taker-in and cylinder. These speeds are, of oourso, limited by thc> 
nature of the material, and in the present instance should not ox- 
ceed 900 and 1900 ft. per minute for the taker-in and tho cylindt*r 
respectively. The speeds of the variable speed organs, vi;^, thr^ 
feed parts and the doffer and its oonnexions, aro govoriuid hy 
various factors, amongst which are (1) The ultimahi countH of 
shver required relative to the oount of the lap fed; (2) tho pro¬ 
duction required from cards, and the number of cards availahU, 
relative to this total production ; (3) the maximum donsity of Üm 
feed per unit time which the nature of the material will allow 
without deterioration^ and (4) the minimum surfaco spood of tho 
doffer which will olear the cylinder efßoiently. 

Taking this from the point of view of the best pmotico for line 
•oottons the consideratioDs affeoting the quality of the produot 
■should be the first to receive attention, and in this rospoot tho 
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feeding of the material beoomes of paramount importancw 
density of feed per unit time is in turn dependent upon 
charging or distribution of material upon the surface of the cylin- 
der, and for fine cottons this factor is readily found by experiment. 
Por fine Sea Islands cotton the weight fed should not exceed 
15 to 16 grains per miaute per ineh width of lap, with a linear 
of feed spread of from 5 to ö.} in. per niinute. For fine Egyptian 
ootton the weight fed may ränge up to 18 grains per minute per 
inch width of lap, at approximately the same rate of speed. These 
factors should not be exceeded, as with the speeds and partioulars 
previously giyen the charging' of the cylinder under these oondi- 
tions reaches the maximum safe density at which the fibres may 
be transferred from cylinder to flat and flat to cylinder without 
straining and rolling up into nep. The resistanoe which is offered 
to the transference of the fibres thus alluded to, should be as far as 
possible the resistanoe of the wire itself, and should not be increased 
by the extra resistanoe imposed hy a mass of contiguous fibres. 

In respect to the doffer speed, it is usually conceded that this 
is subsei'vient to the weight per yard of the sliver required, and 
whilst this theory under oei-tain oircurnstanoes might be correot, 
it may also in other iustanoes be equally inoorrect. The speed of 
the dofter should as far as possible be governed by the weight fed 
per unit time. It may be assumed that for a cerbain distribution 
of fibro Oll the surface of the cylinder, a certain speed of doffer 
surface containing a given number of points will be found to 
olTectively olear the cylinder. It is, of course, not possible for 
any speed of dofler to absolutely clear the surface of a cylijider as 
it passes, on accounb of the very limited ai’ea of the surfaces in 
conbacb, the great coritrast betweon the speeds of these surfaces 
and the natural ooliesiveness existent between the fibres buried 
in the cylinder wire and those on the surface. These oircurnstanoes, 
aloiig with others of a more or less variable oharacter, inake the 
ontire Stripping of the cylinder every revolution an absolute im- 
possibility, and this is olearly demonstrated by the time taken by 
the cylinder to disoharge its superfluity when the feed is stopped. 
It is therefore self-evidenb that the slower the speed of the doffer 
for a given weight of feed, the greater will be the number of fibres 
oarried past it, and as a natural consequence the greater will be 
the working density of the fibre on the cylinder surface; thus 
tending to overcard and sbrain it. 
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For the conditions and feed weights as previously indioated, 
the surface speeds of the doffer for Sea Islands and fine Egyptian 
cottons should not fall below 55 to 58 ft. per mimite. It is not 
an uncommon ocourrence when the output of a card is adjusted 
to give the same total produotion of a lighter sliver, to find that 
the increased doffer speed for the same weight of feed results in a 
diminution in the percentago of flat strips. This is on acoount of 
the increased efiliciency of the doffing aotion, as if fibres are con- 
stantly passing the doffer, the inevitable result is the retention of 
good fibre by the flats, This same defeot may also be the result 
of wide setting between the doffer and the oylinder, by neglect of 
Stripping at consistent intervals, and by dull wire. The speed of 
the flats is also a very important consideration, as it affeots not 
only the qiiality of the oarding but the peroentage of waste ex- 
tracted. No definite rule can be stated, the speed being purely 
dependent upon local ciroumstances and the condition of the ootton 
under treatment in respeot to cleanliness. The average speed for 
superfine cottons usually ranges froin two to three inches per 
minute. The action of the flats is one of great interest, and should 
be oarefuUy studied in conjunotion with the cotton under treat¬ 
ment. The rate of presentation of clean flats to the cylinder at 
that point at which the ootton contains praotically the whole of 
the impurities which the flats are expeoted to extract, governs to 
a very appreciable extent the cleanliness of the resultant sliver. 
If a card be run bare and the cylinder and doffer stripped so that 
no oharged surfaces exist upon any of the carding organs, the card 
started in this condition, and again stopped when the sliver bas 
attained its average weight per yard, much valuable information 
may be gathered by turning the flats back and analysing the flat 
strips in their various positions, It will be foimd that, providing 
the flats have been properly set down in the filmst instance, vei'y 
few (if any) of the larger impurities have passod the first four or 
five flats. The oharging of the flats is heavier at the feed than at 
the delivery end, as might naturally be expocted and the percentago 
of good fibre is oonsiderably groater in the initial, than the terminal 
seotions of the flats, the strips on the initial section of the flats 
being much more loosely held than those in the latter sections. 
The most striking feature is the absence of any of the heavier im¬ 
purities in the flat strips after the first few flats, which throws a 
very interesting light upon the aotion of the flats on the ootton. 
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In connexion with the above experiment, it must be remomberect 
that all the flats were unoharged or bare to commenoe with. The 
inferenoes which may be drawn from this experiment are : (1) 
That the cotton as reoeived by the cylinder from the taker-in is 
broxight forward in the form of minute tufts of flbres clinging 
together, rather than in individual fibres as is often supposed. 
These, small tufts are arresfced by the first flats, and retained until 
they are straightened out and removed by the cylinder. The 
heavier impurities having been arrested by the flats are retained 
by them, being firmly embedded in the flat wire as a result of the 
extraction of the fibres to which they are attached, these being 
drawn away from them through the wire of the flat, that is, through 
the heel. (2) That the presentation of good fibre to the cylinder 
by the flats continues for a cerbain period after the flats have be- 
come fully charged at the feed end, and this period is dependent 
upon the speed of the flats, the weight of the feed, and the quality 
of the cotton. Simiiltaneously with this removal of good fiI)ro, 
the flats are intercepting other fibres on the cylinder surface, sa 
that as a result of this mutual interaction the composition of the 
flat Strips changes as the flats follow their normal course. The 
longer libres having greater afliiiityfor the quickly inoving points 
on the cylinder than for those on the slowly moving liats are carriod 
forward, whilst the shorter fibres and impurities tend to take their 
place and remain. (3) The elficiency of the fiats graduaUy dimin- 
ishes as they approaoh the termination of their course over the 
cylinder, and this loss of efficiency may he allottod to two dis- 
tinct circumstances, which, however, influence euch other in a very 
docidöd manner. Ja the first place, tlie “ loading ” or accumula- 
tiou of material on the wire surface of the flat, natm^ally roduces 
its availablo number of intercepting points, thus lessening it» 
(3lTeotiveness in dealing with the libres on the cylinder. In tlie 
SGcond place, the character of the strip itself as the flat noars the 
completiori of its path over the cylinder further reduees its ofiiciency 
in thü foUowing manner : It was previously stated that, in a oard 
actually at work, the flat Strips are equally as heavy at tlio feed as. 
at the delivory end, There is, however, this dilTerenoe, that the 
liat Strips at the feed end are almost wholly composed of good 
material which is readily transferred to the cylinder, thus freeing 
the flat and enabling it to iutercept other fibres - to replaoe them. 
The flat strips at the delivery end are composed of flbres which. 

4 
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have been interoepted, and on aocount of their shortnaas the cylin- 
■der has baen nnable to transfer them. TI 10 intei’actiou botwaoii 
flat and oylinder tbus beconaes leas, owing to the decronao in tha 
quantity of transferable material held by the flat, and whioh at tluj 
Same time prevents the flats in the latter sections froin exercising 
more than a nominal intercepting aotion on the material hold l)y 
the oylinder. This further emphaaizes the necessity for olosc ol)- 
aervation and regulation of the aupply of olean flata to tlio oylindor 
in aooordanoe with the waste to be extraoted frotn tho luaturial 
ander treatment, and the beat praotioal method ia to adopt a apood 
whioh giyea a Strip of anffioient density to atrip oleanly, withont 
clinging to the flat wire. 


In the oarding of fine cottona very heavy flat strips should 
always be viewed with a certain amount of auspicion, aa tlioy aro 
usuaUy one of the first signs of grave deterioration in tho aotion 
of tho maohine, and this indioation should never bo noglootod. 
Exoessively heavy flat strips, if not due to the causes proviously 
enumerated, may be due to too slow speed of the flats, or to wido 
setting of the front fly plate. The latter prooeduro ia soinotimos 
resorted to by the uninitiated to produoe a heavier strip, and ia 
very muoh to be depreciated. It may invariably bo dotoctod in 
the appearanoe of the flat strips as they fall away from tho Strip¬ 
ping comb, by the “bridging” oreonnexion of flat strips to oaoli 
other by a network of good fibre. If this setting bo oarriod to 
exoess the strips may be puUed bodily away from tho lilni of good 
fibre, thus proving it to have been extraoted subscquont to tho 
formation of the flat strips, and its position relative to tho flat 
stnps Shows that it has been taken from tho oylindor ontiroly. 
PmaUy for the very best Sea Islands ootton, flats not loss thau 
m. Wide, Ijf in. on the wire, should bo usod; whilat for tho 

IMn r f0)'« 
J.8 m- flat, 1 m. wide on the wire may be usod. Tho " hool ’’ in 

both mstanoes should not be less than -038 in. por oach inoli of 

oleaning process in tho proparation of 
Tsünl spntnng vi,. oombing, it may bo statod that this 
IS the only prooess whioh exeroises a disoriminatory or soleotivo 
aotion upon the material. It is this propensity whidi makrS 
process mvaluable, and makes it by far tho most important of tho 
«ntire series of preparatory prooesses. It differs io hom tho 
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preoeding cleaning prooesses in the fact that, during combin^ 
fibres are held at each end in alternate' sequence, and subjo 
to a snfficient strain to eheck their natural curling tendenoj^. 
This governing aotion is not relaxed until the fibres are incorpor¬ 
ated in the sliver, thus resulting in absolute parallelism of its 
component fibres. The effioacy of the combing Operation is not 
wholly dependent upon the action of the machine itself, but is 
greatly influenoed by the method of presentation of the material 
This latter factor is one which varies considerably, according to 
the character of the material and the results required; but for 
the 11 liest oottons the most suitable method is to present it in the 
form of as light a lap as the production required from the machines 
will allow. 

This System favours the extraotion of nep, which generally 
exists to a very great extent in the finest oottons, where its ab- 
sence is most desired, It is also found that in these oottons the 
neps adhere very tenaciously to the fibre, and this disadvantage is 
acoentuated by the fact that the long, fine fibres are more easily 
strained than shorter, and oonsequently thicker, fibres would 
be, The balance of advantages are thus easily on the side of 
lap feeding in the form of light laps, and for the best results the 
weights should not exceed 18 to 20 and 24 to 28 grs. per yard 
per inch width of lap for fine Sea Islands and Bgyptian oottons 
respectively. For these oottons, also, machines wider than 8^ in. 
- in the lap are not to be oommended, as the production of an even 
fieeoe or web from a lap wider than this at the weights per yard 
specilied, beoomes a matter of great difficulty on account of its 
üxtremely delicate nature. 

Deföcts in Eovings—Their Ganses and Eemedies. 

Snnimary of Defects. —(1) Uneven rovings; (2) soft rovings ; 
(3) hard rovings, or rovings having too much twist; (4) dirty 
rovings or rovings containing nep and small portions of leaf; (5) 
stretched rovings ; (6) out rovings ; (7) rovings containing slubs ; 
(8) stained rovings; (9) single rovings; (10) thickened rovings. 

1. Causes of Uneven Eovvngs. —These may be caused through 
the oirouit or passage from rollers to bobbin not being free enough, 
or through faulty aotion of differential motion, or slippage of cone 
beit, or binding of the raoks and rack pinions. Uneven rovings 
may, however, be oaused by uneven slivers ; also when short fibre 
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is present to a great extent in the raw ootton, or through delihorato 
mixing of long- and short-fibred cottons. 

Bxamine flyer and see that it is thoroughly clean, 
Pass a Strand of some material co^ered with Prench challc through 
flyer leg and thus clean it. Examine diflerential motiou, see that 
all parts are well lubrioated. Bxamine all wheels of whioh it 
is composed for broken teeth, etc. See that they are propurly in 
gear with each other. Make oone beit suflioiently tight to avoid 
excessive slippage. Examine racks and rack piniona aa to their 
efiBioient working. See that the slivers put iip at slubbing fi’aniea 
are uniform. We could not avoid the presence of short librea in 
the raw ’cotton as these are present more or less acoording to the 
ciroumstances under which the cotton is grown. Wo could ab- 
stain from mixing long and short cottons and this would oertaiiily 
give better results. 

2. Gmises of Soft Bovings. —Insuflicient twist in the roviijga ; 
weights falling and not being seen, or weight being disconnocted 
from weight hook; defects in roller coverings. 

Bemedies. —We should of course put on a less twist wlieol, i.(j. 
one having a less number of teeth, thus affooting all parts of th(^ 
frame with the exception of the twisting spindloa, whioh would 
remain the same, thus giving the desired effect. 

See that the rollers are properly weighted, all weiglits being 
connected to the rollers by the weight hooks. 

Ohannelling of the front top rollers, due inostly to faiilty traverso 
motions may allow the rovings to come through too freely. Put 
in fresh rollers with good coverings. Make travorso motion ho to 
Work that we shall obtain best results. 

3. Gauses of Hard Bovings, —These may be caused by having 
too much twist, we should thereforo put on a twist whool having 
a greater number of teeth and obtain the reverse of wliat we got 
with the ohange in second case. Top rollers binding is a (lonmuin 
cause. 

4. Gauses of Neppy^ Dirty and Leafy Bovings» —^Nop is proscnit 
to a greater or lesser extent in all cottons. It oonsists of very small 
portions of fibre which curl up into very small spt3okH and aftcr- 
wards mix with the rest of the flbres, making it diflicult to extracfc. 

Dirt and leaf ought not to be present in the roving to any great 
extent, unless something is very wrong; howevcr, we often ünd 
small portions of both. 


THE PRODUCTION* OF COTTON WASTE. 53 

Bcmedies. —We might see to it that flat, cyUnder, and doffer 
clothing on the oard were in good condition, so as to take out 
the maximum amount of nep, the settings beiug kept good. 

There iS) of oourse, a less tendenoy for the nep to find its way 
into the roving when oombers are used, beoause the fibres are 
tr^ated more positively. If these conditions are fulfilled it will 
undoubtedly minimize the amount of dirt and leaf. 

We may, however, pay heed to air current and dust flues in 
openers and scutohers, and the mote knives and licker-in on the 
card, See also^ that there is every facility for the dirt falling out 
at each process. 

5. öauses of Stretched Bovings. —Eovings are stretohed through 
the rolling effect produced by the wheels of the swing motion when 
the lift travels one way, by a wrong size of ratchet wheel or oone 
beit in wrong position. 

6. Ganses of Gut Bovings, —Eovings may be out or thin plaoes 
made (1) through rollers becoming dirty and clogged; (2) also 
through neglect of oiling, flutes or uneven surfaoes on leather- 
covered rollers. 

Bemedies. —Clean through the rollers top and bottom and see 
to proper lubrication thereof. Take out all defective rollers and 
replaoe with rollers reoovered and varnished. 

7. Causes of Bovings Gontaining Sluhs, —These are often caused 
by libres clinging togeliher with moist matter of one kind or another, 
being more present in carded than combed rovings. They are also 
caused through neglect of cleaning top and bottom clearers at 
regulär intervals, 

■ In “ Draw-frames and Ply-frames,” 6s. net., by the pres¬ 

ent author, this subject is very fully discussed. 

The Work on Self-Äcting Mnles, 

h]xcossive breakage of threads from any cause inevitably leads 
to exoessive loss in waste. Some of the leading causes of bad 
spinning are referred to below, and the remedy in each case isfairly 
obvious, Naturally, the primary requisite is the use of cotton 
sufßoieiitly good for the oounts and kind of yarn that has to be 
Spun. If the cotton is muoh bölow the Standard required there 
will be bad spinning and inferior yarn, although these detrimental 
effiects may be often diminished by running the carriages out more 
slowly or putting more twist in the yarn. 
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It is a very bad sign, and it is an awkward foaturö to deal with 
when some of the threads are so tight as to be breaking \vlülo 
other threads at the same time are rnnning into snarls. Putting 
too mnch gain of carriage in or too mach “rateh” often cause ox- 
cessive waste and bad spinning, these extremes being rosortod to 
in Order to keep snarls out. 

It is possible. to cause extra thread breakages by oxcossivo 
twist and not accompanying this with suitable regulations of oarriago 
tension. Unlevel rovings, many bad ends in the rovings, rovings 
too weak through over-Stretching, or eise short of twiat, or other de- 
fects in the bobbins, or in the oreels, may cause excessive breakage of 
bobbins, and this makes it diffioult for the operatives to koo)) up 
with their other work. It is absolutely essential for the production 
of good work that a minder and his piecors shall bo able to keep 
up with the work, and not havo to keep stopping up in Order to 
get straight again. When a good average minder oanuot do so it 
is time things were improved somewhore, Every good spiuitiu' 
knows that it is a first law with him that he must not get Ixilund 
with his work, as it may easily multiply against him in the way 
of cops wanting pushing up after the threads havo run down foi- 
a time, roller laps wanting pulling off, and roller laps oausiug othor 
threads to break. Even in the case of bad spinning it ia oasier for 
the operatives to keep up with it than to keep gotting bolniid, and 
then attempting to get straight again. 

In Order to produoe the minimum of waste the liobbins in tho 
creel must be run olT as near as possible, and not taken olT and out 
or pulled to waste when quite a lot of roving i’uniains on the bobbins. 

It is necessary that minders and piocers should work ou a good 
System in regard to re-ereoling, dolling, cloaning, and other dutlc^s, 
and in particular care should be takeii not to havc» too inueh of this. 
kind of work coming on at one time. Mothod in cn^oling, doning, 
cleaning, and in particular in regard to piecing uj) will enable a 
slower man to beat a quick ono who lias no good inethod, It is 
surprising how far piecing up ono or two ends overy draw will go 
towards keeping up the ends if dono systematically and all 'tho 
time. After ends have been run down for a tiino, tho cops must bo 
pushed up exactly level with the others, as pushing tlie co)) up 
the spindles too far will lead to the threads breaking in the wind- 
ing on, while if not pusbed up suffioiontly thoro will ho nioked cops^ 
It is rather better to push up such cops before piecing the threads as 
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the oppoaite pi’actice slakens the end a trifle. Many operatives 
pick the first thread from the spindle points as tlie carriage moves 
■ap, but this pulls good yarn from the copa, and increases the waste; 
bnt operatives should always be ready to piece np as soon as the 
fallers unlook. 

Frosty weather is very bad for cotton spinning, and will oftens 
cause exoessive thread breakage, or so affect the threads that the 
latter will break either in spinning, backing-off, or winding-on- 
The judioious use of special humidifying apparatus, combined with 
sufficient heating, often show up to the greatest possible advantage 
in dry, frosty weather, or when dry east winds prevail, in prevent- 
ing exoessive breakage of threads. Cotton is very snsoeptible tO' 
variations in heat and humidity, and absence of a reasonable amount 


of these always plays sad havoo with the spinning. 

In backing-off it is advisable to have a uniformity and balance 
between the unwinding of the threads from the spindles, and the 
descent of the winding faller wire, or otherwise there may be ex- 
cessive thread breakages and waste due to this point. Both in 
backing-off and in winding-on there is often exoessive thread 
breakage due to very heavily weighted salmon head levers, or* 
due to the exoessive application of the nosing motion, or to ex¬ 
oessive inward speed of carriage, or to the nut of the governing 
niotion not nioving suBiciently high up the arm. Also during the 
backing-off and ruuning-in badly set faller wires may lead to 
thread breakage and waste, and during winding-on it is quite 
possible for defective eop shaping to effect all this. 

A fruitful cause of cut yarn, broken threads, and consequent 
waste is very late faller unlocking, or baving the carriage out of 
tbü stiuare or straight lino, so that it comes against the baok-stops 
in an irregulär manner. Anti-snarling motions or hastening, or 
“ lino vim motions ” applied too keenly may aU lead to extra waste 
and work due to exoessive breakage of the threads. 

In following the routine of piecing up an operative shou 
follow oaoh uiule up each time there are broken threads, and for 
this purpose reasonable pains should be taken to have one mule 
keep up with the other. Bobbins taken out too soon make waste, 
and oqually bobbins allowed to ran bare involve extra was e. 
Motions are available for stopping one male of a 
on the other, but these do not appear to be very 
Even when no threads are broken a good spmner wiU often foUow 
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s, mule up in order fco pick a bifc afc a roller or a olearer, and fchis 
helps when a hurrying time oomes along. Breaking bifcs or pieces 
of bobbins out eifcher means excessive waste in pulling or outfcing 
these off, or eise it means oreeling and making pieoings twioe over 
in pufcfcing the pieoings in again. The management should help 
fche Spinners to the ufcmost in fchis respecfc, so as to keep theroving 
bobbins of one size and prevent creels from coming out together. 
Pieoers should be trained to make short pieoings, and as soft as 
possible, so they don’fc break again, since bad bobbin piecing alone 
may be responsible for many fchread breakages and increased waste. 
Wasfce is often made by operatives breaking ends of long roving 
pieoings off. Often also by roving being pulled off the bobbins 
and fchrown on the fioor, and roving tenters should not doff with 
the lifter at the end of traverse so as to leave roving ends near the 
ends of the bobbins, and thus falling off. 

After piecing up a broken thread the finger should be run 
along the spindle to lay the slaok end oloser to the bobbin, and 
prevent lashing of other ends or re-breaking in backing-off. Ruii- 
ning the finger down the spindle in such a oase appears to lay the 
end closer to spindle than running the finger up, and praofcioe will 
Show which answers best in any parfcioular case, but either will do 
af properly attended to. 

Nioked cops and odd soft cops are serious defects in mule yarn, 
and are very often the Spinner’s fault and should be cheoked in 
every reasonable way. Usually nioked cops are the resiilt of 
threads being allowed to remain broken for some time, and theii 
pieoed up without the cops being pushed up, this often showing 
a donble carelessness. Slaok strings are chiefly responsible for 
odd cops being thioker and softer than the bulk of the cops, and 
the yarn from such cops will be naturally weaker and mueh softer 
twisted than the bulk. Usually nicked cops and thosemade from 
slaok strings havo to be put into tho roj’eots, and sold as waste 
oops, or eise made up into spindle banding. 

Slaok spindle baiids, greasy spindle bauds, slaok rim bands, 
dirty spindle footsteps and bolsters are frequent causes of bad 
spinning, broken threads, and waste. What are termed “thiok ” 
and ** single ” porfcions of roving inevitably lead to extra work, and 
waste at the spinning machines, such defeotive rovings originat- 
ing at the intermediate or roving fraraes by three back bobbins 
running together, or two front ones in the case of ** thiok " rovings, 
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or one only going forward instead of two at these maohines in the 
<sase of single The cardroom people should protect the Spinner 
in these respects in Order to keep the waste down to a minimum. 

In Order to reduce the amount of work and waste during 
doffing to a minimum the operatives should see that all the ends 
are pieced up before doffing, beoause each broken end will require 
winding-on as well as piecing up after doffing. The couuter faller 
shoüld be put down to the best position for allowing suffioient 
slack yarn for pushing the cops up, but not enough to entangle 
the threads with eaoh other, the latter being a very likely thing 
in the case of pin oops and narrow spindles gauges. Also when 
winding-on the doffing thread, and when finally running the mule 
up after doffing, care is needed to keep the threads at hast tension 
without being either too slack or too tight. Upon re-starting take 
partioular care to have the-quadrant nut of correct height in order 
to avoid snarled yarn on the one band or threads breaking through 
over-tension on the other hand. All these points aflect both the 
number of tliread broakages and the amount of waste that is pro- 
duced. 

Pasfcing, whipping, and tubiiig are the threc recognized 
methods of obtaiuing good cop bottoms, and the first two 
especially need skilful and oareful attention in order to limit 
the waste madc in winding, reeling, or weaving wlmii the cops 
have to be skewered. A great amount of waste has boon caused 
by soft, crushed up cop bottoms, with imperfect apertiires in them. 
‘Cops should be laid straight in the skips, and the iioses should 
not bo bent too mach in the doffing process. 

Bad cop noses often lead to excessive waste in the subsequent 
processes, and are often duo to such circumstanoes as cop noses 
being built up too thiokly, or noaing motions not applied keenly 
enough. 

Cracked ompty bobbins at the roving fraine often lead to the 
first layer of roving on a bobbin coming up dirty and oily, and also 
sonmtimes bobbins are damaged in transit from roving framo to mule 
•creeL Cops getting on the floor, too inuch thin oil being put on 
the rollers, are other causes of stained and oily yarn and extra waste. 

Every effort should be made to have the top and bottom 
< 3 l 0 arers lapping nicely at the spinning machines, remembering that 
loose fibre and acoumulations of fibre frequently make bad ends 
Änd inorease the waste. 
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Spinning Waste, Middle Irofi Boiler Laps, Fluher Bods, and 
G7VWS for M^ble Botto^n Bollej'S, 

One of the differenoes in detail in regard to mules designod for 
fine spinning from Egyptian cotton and those designed to spin 
lower numbers from American cotton may be found in connexion 
with the method of keeping the front bottom rollers clean and of 
lioking up the waste made by broken threads. A mnle dilTors from 
a bobbin and fly frame in the important respect that the inule neod 
not be stopped to piece up the threads whioh more or less break in 
the ordinary way—aparfc from the question of a “ sawney ", The- 
soft, untwisted cotton coming from the rollers when individual 
threads are broken must not, howevei', be permitted to mako iron 
roller laps. 

There are chiefly two rival methods of doing the work under 
discussion, viz. the fluker rods and the short “ crows ” or stioks 
For the most part it is acoepted that the short crows aro the best 
for all mules in whioh there is lever weighting of the rollers with 
saddle wires passing down between the front and seooiid vollors. 
Formerly these crows were used simply in the bare wood, and in 
that state were particularly easy to clean. Possibly about thirty 
years ago the practice of covering these wood under cloarors with 
flannel began to be extensively adopted, with the result tliat tlieir 
work is done muoh better, although they may be somewhat hardm* 
to clean. 

The fluker rod consists of a loiig polished iron rod, rovolving a 
short distance below the front and middle top rollers, drivon by a 
pair of small pinions from the front roller. Fach fluker rolhu* 
reaches the length of half a mule. Now höre is apoint woi^thy of 
attention on the part of practical men in regard to fluker rods. liy 
using just two pinions for driving, the fluker rod is inade to turn 
inwardly or with its top surface moving always towards the iniddlo 
iron roller, and this is the usual method. It is quito poHsibUi, 
however, to effeot a vast improvement in regard to middli^ iron 
roller laps by introducing a carrier between the two pinious, mul 
thus makmg the fluker rod revolve in the opposite direction, or 
have its top surface coming away from the middle iron roller. It 
IS only fair to point out, however, that all is not for the best in 
makmg such a change, and it is perhaps not to be recommmuled 
except in extreme cases of trouble with middle iron roller laps—a. 
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by no means uncommon oecuiTence in fine spinning with compari*. 
tively large roller drafts. 

Perhaps the greatest defect of the suggested mefchod of driving 
the Üiiker rod oonsists in the tendency for the rod to help loose 
fly and bad ends through the rollers, whereas in the more estab- 
lished method the tendency is to hold such defective work back», 
and to take the same round the fluker rod. 

A little reflection will make it clear that an outward rotation 
of fluker rod will tend to lift up from the'iron roller any broken 
onds, whereas the rotation inwardly tends always to hold such 
broken ends nicely down. The best known remedy for exoessive” 
licking of middle iron laps in cases of fine spinning is to take all 
the weight off the middle top roller, and then set the centres of 
front and middle rollers well inside the length of the staple. In this 
way the shorter fibres aro helped better forward from middle to 
front roller without much injury to the long fibres. It goes with- 
out saying that keeping the drafts down to a moderate limit is a 
good remedy for middle iron roller laps, and this is suflioient to 
prevent tliis trouble from development to any great extent in using 
American cotton with single roving. With double rovings, how- 
evcr, it is ofteii an awkward matter to keep the drafts down at the 
mulü, while the cotton is reduced to a fine grist, and the fibres are 
so muoli soparated they will easily follow the bottom iron roller. 

In many cases the use of iron pickers is prevented by the 
management for middle iron roller laps, whereas the use of the 
softer brass pickers may possibly be encouraged. 

Referring again for a inoment to the question of fluker rods, it 
inay be pointod out that a most important reason for their adoption 
is to be fouud in the fact that it is usual to weight the short front 
top rollei's of a fine mule by hooks reaohing down the front, and 
theso hooks are greatly in the way of wood “ crows or sticks 
when the latter are required to be cleaned. In some distiicfcs- 
where operatives used to American cotton liave gone on Egyptiaii 
fine spinning it has been deemed best to use the crows, and also 
use inside weight hooks. 

Bmiding. 

I>ue to slaok strings, nicked cops, pulled ont bottoms, spoiled 
noses, and similar defects, there is often an appreciable weight of 
spoiled cops, unfit for the usual market for good yarn, but still 
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suitable for use in the yarii form iiisfcead of being brokon up infco 
notton Waste. As stated, a very large proportion of such cops is 
used up in making ropes and spindle bandiiig, in somq casos 
being sold for this purpose to banding manufactnrors, but in 
other cases the banding, not the ropes, is made at tho spinniug 
firm. 

There are specially convenieut maohines availablo for uiakuig 
banding of either the solid or the tubulär kinds. 

Obviously the ordinary solid banding may be made ou woll- 
known doubling lines by winding, doubling, and twistiug a sut- 
fioient number of threads together. Both tubulär and solid 
banding az'e extensively used in the spinning trado and tho tubu¬ 
lär is considered to be the more durable, espeoially if tho kiiots 
are tied in a sufficiently cai’oful and skilful manner. 

Tubulär banding may be said to have a holiow coro and tho 
braid is made on a different principle from the solid baiuling, 
having more a plaited charaöter, obtained by Crossing and ro- 
crosaing several yarns together oii a special machiuo. Tho 
development of technical eduoation has brought into powor in¬ 
telligent foremen who can superintend such accessory prooossos. 

A Manacjefs Letter on Waate in Cotton Müh. 

Approaohed on the subject a manager friend oE tlio writor’s 
wrote as follows :— 

The Waste that is produced in a cotton-spiniiing mill is Ji 
very important item indeed. Unless the utrnost attontion is 
given to this matter by the management on the ono hand, or tho 
workpeople on the other hand, there will be a very serioits loss, 
some of wliioli eoiild have been avoided. It is abaolutoly noces- 
sary that every preoautiou be exeroisod in this rospoot and roa- 
sonable strictness is essential. At the oponers and sciUcIku'h 
nothing shoiild be allowed to be driven out exoept such undosir- 
able matter as seeds, sand, heavy dirt, leaf, or other siinilar 
stuff, with a very limited amount of fly, Any excess of liy should 
be at onee ohecked by closing the bars or other mcans. 

** There has always been a tendonoy for tho carding engino to 
take out good fibre, and both the fly and tho stripa sliould ho 
checked to every reasonable extent. In cases whore the qiiality ro- 
quired in yarn is not partioulaiiy good the flats should bo ruii very 
slowly and the Stripping plate kept pretty closely sei In othor 
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cases the flat strips should be either combed or a good price 
obtained for them from waste dealers. There are very few oaeös 
indeed in which it is worth while to run modern oarding engines 
without undercasings to lioker-in and cylinder. The can tenters 
or lap tenters should always guard against lap end waste and front 
sliver waste, and neither at cards, oombers, nor draw-frames 
should extra soft waste be made by cans choking up and running 
over, although this danger is not great, except at the oard, owing 
to the use of stop motions on the other machines. Usually it is 
advisable to keep the rollers of the draw-frame nicely varnished 
in Order to reduce waste in roller laps and on the clearers. The 
creel bobbins in all the fly-frames, mules, and ring-frames should 
be run off as bare as possible, and oareful supervision is always 
needed on this point, since many operatives have a bad habit of 
making excessive roving waste. Whenever waste is made—and 
there is no means of quite eliminating it—it should be kept off 
the floor as far as may be oonvenient, or at least very quiokly 
picked or swept up again. Top olearer waste, roller lap waste, 
orow waste, and roving waste, especially, come under this last 
remark. Tiie different kinds of waste produoed at the various 
machines, such as lap ends, sliver waste, fly from undercasings, 
Strippings, clearer waste, and sweepings should be kept separate, 
and oareful picking should follow any mixing which may have 
ocGurred from any causa Dirt boxes, waste tins, or other re- 
ceptacles for waste, should be provided wherever required.” 

“ The waste of the various spinning mill processes constitutes 
an important item in mill statistics. 

“Botween the weight of cotton used and the dry yarn spun 
there is in spinning an average loss of something like 10 per oent 
with good carded American. This is variable according to the 
grade of cotton used and heavier also when Indian or Egyptian 
are used, as compared with Sea Islands, and Boweds cottons. 
When double carding or combing are done there is the extra per- 
oontage of waste due to these extra processes. 

In the blow-room the largest item of waste—and almost the 
only item—is formed by what are termed droppings. 

Should a line drawn at a tangent to the path of the beater 
pass directly through the spaoe between the bars, the maximum 
of droppings is obtained so long as the bars are unaltered other- 

wise. 



«2 


COTTON WASTE. 


“The fly taken through the air tubes from the blow-voom 
machinery to the fan chambei* or dust cellar is very worthless and 
yet is sometimes sold as ‘ Fan fly 

“ The bag pickings from the bares of the cotfcon bales aro fre- 
quently used among other cottons but are sonietiinos sold. When 
they are used every care must be taken to avoid picldng bits of 
jute bagging. 

“ In regard to card-room sweepings this is a somewhat elastic 
item, and sometimes an appreoiable gain may be obtained by inoro 
stringent discipline in this connexion. 

“ Spinning-room sweepings should be kept free from the top 
-clearer, under clearer, bobbin waste, and banding waste, all of 
which are of higher value. 

“ Inorease of crow or under clearer waste is an indication of 
worse spinning and reduced quality of yarn. 

“About 1901 prices of some sorts of cotton waste were so 
low that it was soarcely worth while to bag the commonei’ sorts. 
While in 1909, 1910 and 1911 high prices ruled for waste.“ 

The Waste Qttestion, 

Formerly it was considered a suflicient achievement if yarn and 
•cloth could be produoed from the raw material even ab great ex- 
pense and loss in waste of raw material or in expenditure of ahnost 
unlimited human energy. 

To-day it is necessary to economize both as far as oati l)e inadu 
practica ble. 

The days of no undercasings to the taker-in and oylinder of 
a card are over for all ordinary work, and labour is econoiuized 
by the use of machinery. We require to produce a parbicular 
kind of yarn or of cloth from a parbicular kind of oobton, with a 
minimum waste loss in order to make a profit. 

At the time of writing—June, 1911—wo havo beou for some 
time troubled with a shortness of raw cotton, and this has made 
the cotton-waste question of greater importance than ovor bofora 

In a certain test made in Georgia it was found that about 10 
cotton bolls out of every 100 were more or lass diseased, while it 
was estimated that it took about one hundred thousand bolls to 
make a bale of short staple uplands cotton. 

Undeveloped seeds are responsible for a good deal of waste, as 
inferior fibre is attached to immature seeds, and portions of such 
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seeds often find their way into our cotton supplies in oozasiderable 
bulk. 

One American writer says : Witii theso 10,000 coloured and 
defective spots and 400,000 motes to the bale, a sample always 
^rades from one to two grades lower than the same sample with- 
out them 

It has been estimated also that rapidly running and defeotively 
adjiisted saw-gins are responsible for the cutting and breakiiig of 
about 3 per cent of the American cotton orop. 

In the case of cotton made into yarn and cloth in the Southern 
States of the American Union, it has been found in soine cases 
more profitable to use cotton that has not been pressed into heavy 
•compact bales, such bales being in some cases available when the 
spinning and growing localities have not been so far apart as to 
make the cost of transit for unpressed cotton too great. 

Waste and Stoiy-Motioihs for DonbLiufj Frames. 

All doublers more or less experience the need of an automatic 
stop-motion for doublers and twisters and particularly those who 
are engaged in the fine two-fold business. Considorablo waste 
is caused by the brokon end wrapping round one of the two ex- 
prewsion rollers bofore being detected by the attendant. Even if 
a broken end does not makea rollor lap it may beoome outangled 
with an adjacent thread and prodiice tlie still worso ovil of four- 
fold which is so much expensive waste. A great deal of theso 
fine two-folds yarns is used in the lace trade and agaiu in tho 
woaving trade in tho production of such goods as droös-pioces, 
velveteens, good linings and such like, and if sliort longths of 
foLir-fold are allowed to pass into sucli goods, their value may 
be seriously depreoiated. Eor the most ])art reliance is placod 
upon the care and skill of the operatives, and upon the use of 
the doubling winding fraine for keeping these evils down to the 
lowüst limits, and without doubt a good deal can bo dono in this 
direction. For all that, thero is still rooin for tho adoption of 
an automatic stop-motion on twistiiig frames to stop delivory of 
any individual thread when such is broken. 

In one example a drop-wire or cradle, made of steol, hardoned 
and tempered, and enamelled or copper plated, is oarried by, and 
Swings loosely upon, the pivots of each short top expression 
roller. The front portion of this drop-wire or cradle is of such 
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a shape that the yarn—after passing under the bottom roller and 
over the top one—is hooked under the needle and holds the same- 
up. TJpon the thread breaking, the front portion of the drop- 
wire, hitherto held up by the yarn, falls down or turns round oii 
the pivots of the top roller, so that a wedge-shaped portion enters- 
between the top and bottom rollers. 

As a result the töp roller is tilted backwards out of oonnexion 
with the bottom one and delivery of thread is arrested. This- 
arrestation is rendered more cei'tain owing to the top roller 
falling against the cap-bar—^reoessed for the purpose—and trap- 
ping the thread between roller and cap-bar, the trapping aotion 
being increased by any pull there may be on the thread. 

Moreover the tilting backwards of the short top roller also 
tends to draw the loose leading end of the broken thread out of 
the way of entanglement with the adjacent bobbins and threads. 

Even if the broken thread does become entangled with the 
real one, it will probably either break itself free or it may pre- 
vent the unbroken end from being drawn forward on its bobbin, 
thua causing the same to become slaok and allowing the second 
cradle to come into stopping position, in which case the ends 
may twist together for a moment until the second is broken off, 
and four-fold is prevented. 

An additional merit claimed for this devioe is that, when an 
end breaks and the roller tips over, a suflicient length of thread 
is left hanging from the top roller for tying-up purposes, and as 
the thread does not run off the top roller end all that is neoessary 
for re-tying is to lift the roller baek into position. Waste is 
diminished by the prevention of roller-laps. There is also a 
benefit gained by the surfaoe of the rollers being damaged by 
cuttiiig roller laps off; such injury is bad for working after- 
wards. 


Bxtm Waste from Inferior Cotton, 

The Profits to be obtained from using a oheaper cotton, and 
yet maintaining the qiiality of yarn, and good working of the 
cotton, are so very obvious that xxnfortunately it is a frequent 
occurrenoe, among those not fully realiiaing the bad effeots, for 
such to purchase inferior and more wasty oottons. 

Using unripe cotton andunequal mixtures of cotton—whether 
done at the gins, presses, stack mixing in the cotton room, or 
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at the lattice of the bale-breaker—will always result in more 
fibres flying off the bulk and lodging on the roller-beams, even 
in the case of mnles and ring-frames, apart from losses in the 
earlier stages. 

In the iise of Indian cotton, either in India or elsewhere, 
there is often a tendency to use almost any kind of dilapidated 
opening machinery, which gives unsatisfactory opening and 
cleaning and yet permits too mueh good average flbre to esoape. 
For such cottons also there is sometimes not suflicient testing 
and Supervision exereised to check inferior deliveries—or cotton 
not up to sample. 

Beater bars and leaf bars in the blow-room, and underoasings 
on the cards, particularly require skilLul and careful attention and 
adjustment in Order to keep the waste in proper bounds. 

Eeferring to this matter an excellent wrifcer on practice in 
Indian mills says :— 

“In a mill producing medium quality of 20*s from a mixing 
of fully good Ivhandeish and Guzerat cottons the dead loss (by 
which is meaiit tho unusable stulf that is sold in cartloads pro- 
duced mostly from the blow-room machines, or the willow and 
hard and oily yarn waste that is not used ovor again for lower 
counts) should not exceed at the most 14 })er cent in well- 
inanagüd coiicerns. It should bo ahoufc S per cent in the blow- 
room, 3 per cent in the card-room, 2 per cent in tlie spinning-room 
and 1 per cent in the reeliiig-room. 

“ Tlie dead loss includes cotton re(|uired for tlie working of 
lower counts of yarns, such as lO’s and 12’s from such waste only 
as is prodiiGod in the mill. Tliese ligurc^s may ho sliglitly varied 
in accordanco with the cottons and the climatic changes that 
occui’ so freqiiently in the Bombay mills, the invisihle loss heing 
more when tlie dry easterly winds are ])lowing, as they have tho 
ellect of taking away the natural moisture from the (ihres, which 
are set flying and iiothing usoful can be gatherod from tliem. 

“ In tlie case of mixings prepared spocially for warps in weav- 
ing mills this dead-loss percontago is genevally higher by about 
2 per cent, owing to tlie seedy naturo of the cotton that has to bo 
used for tlieso mixings. In tho caao of a mill wholly equipped 
with ring-spinning this total should be less by l- or 4 per cent 
owing to the saving in reeling waste. . . . 

“ The quantity of usable wastes in Indian mills rangea from 

5 



COTTON WASTE. 


. 66 

10 to 14 per cent in accordanoe with the dass of cotfcon and 
climatie conditions, in all well-managed ooncerns, and ahould 
^oonomically be used over again with an admixture of aboiit /50 
to 60 per cent of shorter stapled oottons for about lO’a and 
The good wastes of cards and draw-frames oould well he used over 
again in the same olass of mixings from which they were produced. 
Oood Supervision and oareful hands will give reduced wasto per« 
centage. Sometimes in Indian mills it is found with slovonly 
managers and workers, that bits of clean cotton are spread on 
the floor, trodden about and finally consigned to the oily sweop- 
ings and almost given away." 

Füller Details of Waste in Indian Mills. 

One division of cotton-spinning mill waste might be as foü 
lows:— 

1. Blowing-room and card-room waste. 

2. Spinning-room waste. 

3. Waste from the reeling and bundling departmerits. 

Subdivision of the wastes might be as follows :— 

(1) Mixable waste, (2) half mixable, (3) non-mixablo. Mixabie 
waste includes such as can be used over again in the mixings if 
treated to a certain amount of opening. 

The second requires a good deal of opening and cleaning and 
loses a good deal of its weight before it can be re-used. 

The non-mixable waste must be sold for what it will fotch. 

Droppings of Indian cotton in the blow-room are of soniewhat 
different grades, those from the exhaust opener being of a vory 
dirty nature, and very little usable stulf can be got from this wasto 
even if treated in the willow. 

The waste that comes from beneath the small porcupine 
beaters often used in front of a Orighton beator contains good 
fibre stuck fast to the seeds which are often driven out at this 
Position. 

Eollowing this the largest quantity of droppings from the beator 
chamber of the vertical Orighton and this is often rathor good for 
droppings. Various kinds of grids have been used for the verti- 
cal opener, and the kind of grid is of considerable irnportance. 
Minimum loss of good fibre and maximum oxtraction of seod and 
dirt is the desideratum to be aimed at. 

The droppings from the scutcher, even with Indian cotton, may 
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usually be opened and cleaiied in the willow and used over again, 
but the percentage should only be low if satisfaotory grate bars 
are used, and sometimes it pays to clean such waste before 
selling. , 

“The total dead loss of blow-room waste in Indian mills 
depends chiefly upon the dass of ootton used and may Vary from 
12 to 18 per cent, but when cleaned over again the clean drop- 
pings fit for being used over again might be from 4 to 8 per cent, 
leaving the dead loss to be from 8 to 12 per cent. The principal 
cause of the heavy loss lies in the amount of seed in the cotton 
used.*' 

Lap waste is usually returned behind the openers with the 
good cotton, It is scarcely wise to put in a large quantity of 
these lap ends at one time as this detrimentally aflects the working 
of the cotton afterwards. Systematic re-use of all good waste 
is required rather than quite omitting the waste for a time and 
using a lot altogether. 

Having all such waste weighed and then spread in layers over 
a stack mixiiig is one of the best methods in regard to such re- 
usable waste. 

Imperfect Operation of full-lap knocking-off inotions at the 
finisher soutchers, the use of bad lap rods, careless pieciug of the 
laps behind the cards, large Stocks of. laps accumulating, and 
conical building of laps, due to irregulär fan draughts and lap- 
licking, are causes of lap waste. 

It should not be permissible in these days of hollow lap rollers 
to loavG the skeweriiig of the laps uutil after the lap roller has 
becjii withdrawn, as this iiievitably leads to more or less stabbiiig 
of the laps and pushing awayportions of the cotton from the cores 
of th(i laps. B(3ttor tail ends and subsoquent piecings of the laps 
result from tho proper practioe of inserting the lap rods before 
removing tho hollow rollers. A check should ho placed upon 
pUtting in a freah lap when there yet remains a yard or two of 
the old one on the lap rod. Lap waste, even in Indian mills, 
should not exceed J per cent of the good ootton. 

Fly is the next semi-usable waste found underueath tho cards. 
It oonsists largely of neps and short fibres. Its quantity depends 
upon the dass of cotton in prooess, the state of the card fillets and 
that of the undergrids. The chief aim in this connexion is to 
allow just suffioient to fall out as may be required for the quality 
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of the yarn. Wire out of condition, bad design and improper 
setting of undergrids, will allow good fibre to escape. In some 
Indian mills lioker-in underoasings are dispensed wifeh, but this 
makes too muoh waste. 

Licker-in droppings make the worst waste from a oard, that 
from beneath the cylinder and dotier being of a better charaoter. 
Strips always oontain good fibre. 

Waste from the various bobbin and fly-frames is of the re- 
usable kind even in the same mill, but should be slightly opened 
in the maohines specially designed for the purpose. It is not 
the best practioe to open this kind of waste on the Willow or even 
on the ordinary scutcher, although some do it on the ordinäry 
Opener with reasonable sucoess. The scutcher blade-beaters tend 
to String the cotton and unduly weaken the fibre. ünless very 
judioiously and carefully mixed, it is probably the case that re-use 
of bobbin waste, even after special treatment, tends to weaken the 
yarn, because the exoessive treatment of the cotton fibres has 
tended to weaken them. In regard to the fly-frames in Indian 
mills it has been found that causes of excessive waste are the 
use of inferior cotton, insufficient twist in the rovings or slub- 
bings, carelessness in regard to the chango wheels and wrappings, 
ratching of the ends in windiiig-on, bad distribution of the roller 
drafts, unskilful fitting and adjustinent of the parts, excessive 
speeds of spiiidle, use of bad oil, or inattention to oiling and 
cleaning. Again quoting the writer above referred to :— 

“ A prolifio cause ol; extra waste in many Indian mills is due 
to the carelessness of h’ame attondants in allowing pieoes of good 
waste to lie on the floor until it is trodden on and made dirty. 
The fioors are ofteii so greasy that the waste becomes quite spoiled 
which would otherwise he suitable for the same or lower counts 
of yarn in the same mill. In many cases tenters of bobbin and 
fly-frames aro raade to wear large canvas pockets for holding 
the clean waste and these should be used for the proper purpose. It 
is quite common for the top and bottom clearer waste on fiy-frames 
to average from i to per cent, or even moi’e in bad cases, and 
this waste is quite unusable in the mill and must be sold. Other 
non-mixable waste from the frame-room consists of sweepings 
which may be divided into better and worse sorts. 

“ In the spinning-room it is probable that the ohief item con¬ 
sists of underolearer waste or ‘ erow * waste as it is often termed 
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in Lanoashire or ‘ Bondas * in India. Naturally this waste repre- 
sents very considerable loss to the eoncern, owing to its having 
gone through all the mill processes. An excessive amount of this 
waste may indicate the use of a very poor quality of cotton, or 
careless and unskilful work in making the rovings or creel bob- 
bins, or gross carelessness of the Spinners in allowing broken 
threads to remain broken to an inordinate extent. This is inevit- 
ably accompanied by great loss in production from the spinning 
machines, since the waste really should have gone into yarn, as it 
is practically free from impuritiea. Eednced wages and extra 
work also lead to the Spinners and pieoers absenting themselves. 

“ There are very many varieties of Indian cotton and reokless 
changing and mixing of these often leads to the evils just referred 
to, while another prolilio cause is the frequent changing of the 
atmospheric conditions. The proper use of artificial humidifiers, 
and proper care and use of the hygrometrical instruments will 
do a good deal towards minimising the variations in climate. 
Coarse rovings which require large roller drafts, inattention to 
cleaning, oiling, and i’ei)airing the rollers, unskilfulness in the 
adjustmeut of the rollers, and excessive spindlo speeds are other 
causüs of excessive clearer waste. Olearer waste from 20's yarii 
is very ofton usod over again for lO’s or 12’s yarn, and is generally 
very clean and soft. Tliere may he troul)le with hard cnds, but 
machines are availablo even for extracting these if it be cousidered 
advisable. It is pi’obable that these hard threads are niuoh moi’e 
prevaloiit in underclearer waste from mules than from ring-frames 
I)ecause of the great length from spindle point to rollers in a 
muh*, witli the cari’iage partially or entirely run out wheii tho 
threads break. This feature is accontuated by the faot that a 
imilc Spinner removes bis waste in lump)s over tho end of the 
clearer—takeii out for the purpose, whoreas a ring-spinner may pull 
the waste off in bits without removiug the clearer. Calculated 
Oll tho weight of yarn spun, clearer waste from ring-frames may 
reach 3 to 3 i per cent, and on mules 2 to 2.^ per cent in Indian 
rnills for about 20’s." 

“ Eoving waste is an appreciable item from spinning machines, 
heilig diie to ‘ single * and ‘ thick ' rovings jiulled off the bobbins, 
loose ends of roving made in creeling and in piooing broken bob¬ 
bins, remnants of roving out off the bobbins when the latter are 
nearly run empty, nearly empty bobbins knooking aboufc the floor. 
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Eoving Waste may reach i per cent or more on the weight of yarn 
produoed. 

A third distinct item of waste from mules and ring-frames 
consists of hard waste, under whioh heading may be inoltided 
spoiled cops, small portions of oops or cop bottoms, piecing-up 
waste and waste dne to having breakdowns in whioh all the 
threads have been broken. Oareless doffing, and threads remain- 
ing broken for a time and then making nicked cops or run under 
cop bottoms are causes of such waste, as also may be the use of 
bad starch for the cop bottoms or careless applioation of the 
same. Hard waste mäy be used over again in those mills 
provided with machinery specially adapted for the purpose and 
is frequently sold at a fair rate for this purpose. Eeeler’s waste 
belongs to the same category as spinner’s hard waste.” 

Double Yarn on Bing-frames. 

The restribtion and prevention of this has often troubled 
foremen over ring-frames everywhere, and is muoh more trouble- 
some when rollers have two threads per boss than with single 
thread bosses. Even with good spinning it is neoessary to use 
good, well-rounded and well-covered clearers to reduce double 
yarns to a minimum. If clearers are worn or rough at the onds 
they may cause double yarn, because if a thread breaks the clearer 
does no.t take it properly and there is a tendency for broken 
threads to run on adjoining spindles. A slight amount of 
cotton on the traveller clearer will break a thread and the latter 
may then catch in the next thread and cause double. If the 
Steel rollers are very forward in relation to the spindles thero is 
an increased tendency for broken threads to run into the next 
threads and make double. High-speed rollers throw broken 
threads on next threads more than low speeds. 
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TEEATMENT OP BEST COTTON WASTES IN COTTON SPINNING 
MILLS, WITH OTHEE NOTES. 

Treatment of Bovimj Waste, 

The best bobbin waste may fairly rank as an example of cotton 
Waste, being nearly as valuable as some raw cotton, for the reason 
that whatever deterioration the fibre may sustain from more or 
less double treatment in order to extract the twist and siifficiently 
re-open the cotton, it will be largely counteracted by the fact 
that almost all the dirt, impurities, moisture, and other weight- 
reduoing pavts, will have been practically eliininated befoi’o the 
cotton has been converted into roving. This has always been 
more or loss recognized, and a great inany spinning iirms have 
always followed tlie practice of using up their own hobbin waste 
for the Same couiits of yarn as originally intended. Until recent 
years, however, the means cominonly put into practice for re- 
opeiiing the roving waste and for niixing it with the fresh cotton 
were very crude, and-not at all caleulated to produco the best re- 
sults in the mill processes and in the finished yarn. For example, 
it has boen an occasional practice to devote a oertain amount of 
time on a speciiied day to the purposo of passing the roving 
waste through one of the ordinary blowing-room machines, and 
then to mix tho waste with the new cotton. In other cases the 
roving waste has been more or less oarefully—or it may be 
carelessly—spread upon the cotton mixings, and treated in ex- 
actly the same way as the ordinary fresh cotton in all the 
, blowing-room maehines and the cards in succession. As a matter 
of fact, some such practice is evon now occasionally adopted, 
although to an inünitoly less oxtent than formerly. The present 
writer has frequently spenttime in picldng small pieoes of bobbin 
waste from the flats at the oarding engine, after the same had 
gone through the opener and scutoher, and had passed beyond 
the aotion of the licker-in of the card. 

(71) 
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Boving Waste Opming, 

One of the strengest developments of recent years in connexion 
with the re-using of cotton waste in the same mills has been the 
adoption of speoially-designed machines for the first treatment of 
bobbin waste, either combined with special means for properly 
biending the reopened roving gradually and continuonsly with 
the new cotton, or leaviiig the waste to be spread on the mixings 
by hand. In regard to the aotual opening of the bobbin waste 
some Spinners have just been content with rigging up a rough 
machine with any kind of beater whioh they happened to have on 
the premises, or could get for next to nothing. In other cases 
either an ordinary oarding engine has been kept on the treatment 
of roving waste continually, or eise certain alterations have been 
made to the card to siiit the waste. Passing the waste about 
three times through an ordinary operier has been found satis- 
faotory with some firms and is considered to preserve the strength 
of the libres very well. 

Modern Boving Waste 02)Qners, 

After any amount of experiinenting and testing, it has been 
generally agreed that the best treatment for bobbin waste con- 
sists in putting it through a machine whioh has for its oenti’al 
feature a cylinder covored with a multitude of fine-pointed 
Spikes, very much after the style we have desoribed for the 
treatment of cop bottom or hard waste. Indeed, this kind of 
beater or cylinder appears to be rapidly becoming pr.e-eminent 
for the re-linking of almost any of the finer textile wastes into 
which either twist at the roving frame or final spinning twist has 
beeil imparted. Oortain machine-makers have obtained quite a 
reputation for this kind of raaohine, and otliers of the leading tex¬ 
tile machinistB aro recogiiiising that a permanent and extended 
Position for modern roving waste Openers is assured, and have 
beguu to make the machines. 

In a manner of spoaldng, the aocepted form of roving waste 
opener may be said to oonsist essontially of a beater of the kind 
above referred to, combined with apparatus and meohanism for 
properly feeding and delivoring the waste. Almost invariably 
the feed and delivery appear to proceed at a very slow rate, whioh 
admirably suits the required condition of only very gradually 
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mixing the waste with the fresh cotton, while it also permits o* 
extended treatment of the cotton by the cylinder. 

Eeferring now to a specific example which the present writer 
examined at work, this machine was fitted with a licker-in, a 
featnre not found in all of these roving waste openers. There 
can he no doubt that the application of the licker-in will very 
considerably increase the ability of the machine to thoroughly re- 
open the waste, and especially if a good quantity of waste is 
passed through in one week, thiis limiting the capaoity of the main* 
cylinder. The licker-in aids in attaining the definite objeot of 
opening the waste to such an extent that it can be blended with the 
raw cotton, and passed therewith through the openers and scutoh- 
ers withoiit fear of having much, if any, trouble with the waste 
at the carding engine, and without damaging the card wire. As 
to whether the waste will in. any way make the finished yarn worse 
will depend upon the amount used in proportiou to the raw cotton 
weight, the kind of yarn that is the accepted Standard, and general 
attention to details, The feed-lattice of the machine is 3 feet 
long by 22 \ inches wide. The waste is fed to the licker-in by a 
single feed-roller and pedals, the latter beiug carried on an eccentric 
shaft, which helps in maintaining a strictly parallel arrangement 
of all the pedals with tlie face of the taker-iii. It is considered 
that this System of pedals is au improvement on the systein of 
using two coarsely fluted feed-rollers, as it provents the cotton 
from heing pvdled froin the feed-roller in tufts when there is athiu 
place in the feed. This is practically an imitation of the j)ractice 
that soiiie people found heneücial in regard to tlie feeding of the 
cotton to some l)al 0 -l)reakers of the roller type, hefore such 
macliines wei’e displaced by Hopj) 0 r bale-oponers. Absolute 
rigidity of the ])rincipal working organs is essential in a machine 
of this kind, and all the facings, joints, pedestals, and hrackets are 
steady-pinned in position where it is deemed advisahlo. The 
taker-in—as well as the cylinder—is fitted with self-luhrioating 
bearings. This takor-in is OJ inches diameter, and is built up on 
tho metallio principle, with sufiiciently hard and tempored teeth. 
Its average speed is much greater than that of the taker-iu of a 
oarding engine, reaching, as a matter of fact, up to about 1300 
revolutions per minute, as oompared with more like 400 revo- 
lutions per minute on a card. In this particular example the 
cylinder is two feet diameter, and is oovered with beeoh lags, fitted 
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with tempered, polished teeth. The lags are firmly bolted to the 
oylinder, and have their ends secured by two wronght-iron rings. 
It may be explained that the opened waste is stripped from the 
taker-in by the oylinder, and this transferenoe of fibres exeroises 
a beneficial influence in opening the ootton. After leaving the 
oylinder, the ootton waste passes on to a strong wire cage, and 
thenoe upon a delivery lattice, and in a great naany cases loosely 
upon the floor, or into skips, ready for mixing with the raw 
•ootton. Such a maohine is made by Messrs. Brooks and Doxey 
and is shown iii Figs. 6 and 7. 

Ddivery of Waste, 

Eegarding the delivery of the opened waste, however, it will 
be Worth while to give a little space to a special consideration 
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of this point. As a matter of faot, practice varies considerably in 
regard to this detail. The original method, as above mentioned, 
of delivering the ootton loosely upon the floor, and afterwards 
mixing it with fresh ootton, has beeil seriously objeoted to by 
some people, and recently it has beoome a very oommon practice 
to have the opened roving waste delivered directly to the exhaust 
opener, or eise to the mixing lattices or the hoppers. 

Blendimj of the Waste from Boving Ofener, 

It must be understood that under the general term of roving 
waste operier ” we have a machine whioh serves equally for the 
bobbin waste from slubbers, Intermediates, rovers, or mules, 
although the thinner and harder twisted roving waste requires 
more treatment than slubbing waste, so that while 50 Ib, per 
hour of slubbing waste could be opened effectively, only about 
half that weight of roving waste could be opened. In any case, 
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there has always been more or less annoyance and trouble con¬ 
nected with the biending of oonsiderable quantities of opened 
bobbin waste with the raw cotton when the waste has been 
delivered on the floor or in skips from the roving opener, and 
afterwards mixed with the cotton. Difficulty has arisen in obtain- 
ing a thorough and equal biending and incorporation of the waste 
with the raw cotton, and the introduction of Hopper bale-openers 
and feeders increased rather than diminished this evil, particularly 
in cases in which the stack mixing of cotton had been abandoned. 

Method 1 ,—Assuming the Hopper bale-breaker to be used, 
bnt 110 stack mixings to be made, the usual way is for the attend- 
ant to pass a certain amount of the opened waste along with the 
raw cotton into the bale-breaker. Experience has demonstrated 
that average results are not reliable from this practice as many 
attendants do not take pains to feed the waste in always equal 
Proportion, Perhaps to a somewhat less extent the same objec- 
tion applies if stack mixings are made and the waste is passed 
into stack mixings along with the raw cotton. The objectioii 
applies much the same if the waste is lirst made into separate 
laps upon the scutcher, and then these laps unrolled and spread 
aci’oss the mixings. It is self-evidont to anyone possessing any 
knowledge of cotton spinning that unequal biending of the waste, 
which causes some card laps and slivcrs to contain a good jiro- 
portion of the waste, while other laps and slivers contain scarcely 
any waste, can only lead to irr( 3 gular woi'k at the inachines, and 
an irregulär finiahod yarn. Wliatover the Standard of quality 
aimed at in spinning cotton yanis, it is a Cardinal principle that 
all reasonable pains should be taken to inaintain that Standard as 
uniform]y as possible. All this is now well understood by our 
cotton s^iinners and rnachinery makers, and during recent years 
two or three Systems have been more or less extensively adopted 
by which uniform and continuous biending of the waste and raw 
cotton is obtained by mechanical means. 

Method 2.—In the case of this second and more improved 
method of mixing the waste with the raw cotton, a delivery pipe 
is connected with the roving waste opener, and is also connected 
’with the main cotton conducting pipe or long exhaust feed trunk 
of the exhaust opener. The waste entere into this trunk slowly 
and continuously, and in this way a very intimate biending of 
waste and new cotton is obtained. In a specific example the 
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roving waste is passed through a waste opeaer fitted with a 
regulator to aid in uniform feeding, tut which is optionally ap¬ 
plied. Preferably this maehine is also fitted with a suitable 
stopping and starting arrangement, and is connected by means 
of long rods, levers, and wires to the feed parts of the exhaust 
Opener and the long exhaust feed-trunk, so that there shall be 
simultaneous stopping and starting of all these parts. The waste 
opener delivers the waste to a tin pipe 4 in. or so in diameter, 
which is pieced up directly to the 9 in. diameter principal exhaust 
feed-trunk. A stop valve is applied to the 4 in. waste pipe, so 
that waste and air oan easily be shiit off from entering at this 
point. It may be as well to point out that the oombination of a 
waste opener with an ordinary cotton opener does not compel the 
coupling up of the 4 in. pipe to the exhaust 9 in. pipe, since the 
4 in. pipe may deliver its waste contents directly to the beater 
chamber of almost any kind of large beater or oylinder. 

Mßthod 3.—It may be ciaimed that an advantage of No. 2 
method is that the opened waste does not need to be passed 
through the hopper feeder or be placed on the mixing. There 
are many people, however, who prefer to have the opened waste 
incorporated in with the stack mixing if such be used, and even 
if it be not used prefer mixing of the waste at an earlier stage 
than in Method 2. As a consequence a third method has been 
somewhat exteusively adopted during reoent years. In this case 
a very slow delivery lattice arrangement is provided for receiving 
the opened waste from the waste opener, and is itself made to 
deliver the waste to some part of mechanism or lattice work which 
oonveys the new cotton from bale opener to stack mixing. For 
example, a double elevating lattice may lift the waste and deposit 
the same slowly and uniformly upon the distributing mixing 
lattices at any convenient point. Yet, again, in a particular case 
recently examined by the writer, the opened waste was delivered 
upon the bottom delivery lattiee of the hopper bale-broaker, and 
was then taken up by the elevating lattices along with the raw 
cotton. As a slight deviation from this particular practica, it is 
possible to arrange a delivery to the waste opener, and have this 
pipe leading to a condenser on the ho^^per bale-breaker, or the 
hopper feeder, when the roving waste opener oan be placed oon- 
veniently in position near the particular hopper maehine used for 
the oombination. In reference to the cylinder, it is more or less 
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the practice to have tlie oylinder cover iitted with a self-locking 
motion, whioh prevents the oylinder cover from being opened 
when the maohine is working, and on the other hand prevents 
the oylinder iTom being started again while the cover is up. 

Excessive üse of Waste, 

A short time ago the writer had submitted to him a sample 
of American ootton in Order to give an opinion as to the snita- 
bility of this ootton for spinning a oertain oount of yarn, beoanse 
very bad spinning was being obtained from the ootton. Inoident- 
ally it transpired that all the crow laps from the spinning machines 
were being extensively nsed tip in the mixings of raw ootton. 
This appears to be a typioal case of the misguided re-use of waste 
in the spinning mill. A lirm using raw ootton not good enough 
for the yarns to be spiin, and then depreciating it by inter-mixing 
up all the underolearer waste from the spinning machines with 
the raw ootton. There is a vast diiference betweeri crow-lap 
waste and roving waste, the latter l,)eing qiiite free from hard 
threads, while the crow-laps aro full of the same. This is so true 
that a separate and special maohine is used for separat!ng the 
hard ends from the underolearer waste of innles and ring fi'ames, 
and we will hriefly describe this machine later on. 

The Cijiinder of Hovimj Waste ()j)e}iar. 

Wo have stated that a typioal modern roving waste opener 
consisted of a feod lattico, pross rollcrs, fecd roller, pedals below 
the feed roller, a 9 in. or in. takei‘-in, a in. cylindcir, a 
strij)ping plate, a in. cago, and a delivery lattiee. A well- 
known niacliine is niade by Mussrs. Brooks and Doxey, and 
tliese makers are prepared to sup})ly any oue of fcliree grades of 
S])iked lags for the principal cyJinder :— 

1. Lags with round polishod Steel teeth of coarse pitch. 

2. Lags with flat polished steel teeth of coarse pitch. It is 
olaimed those lags have greater opening power on tho ootton 
waste than lags with i’ound teeth. 

3. Lags with flat polished steel teeth of (ine pitch. It is 
olaimed that these lags have the greatost opening power of any 
kind, and their adoption is strongly advisecl for treating rovings 
from Egyptian ootton, and espeoially if these aro as high in counts 
as 12 hank; or finer. 
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It may be noted that the cage above referred to and the dolivery 
lattice are dispensed with if the roving waste opener is linked by 
a delivery pipe to a condenser fixed on the hopper bale-breaker or 
hopper feeder. (See Figs. 6 and 7.) 

The Gearing. 

The receiving pulley on the oylinder shaft is usiially 12 in. 
diameter by in. wide for 4 in. beit, and a high working cylinder 
speed is 800 revolutions per minnte. It is recommended to be 
driven from a separate oounter-shaft with fast and loose pulleys. 
The feed and delivery ends are driven from the taker-in on whioh 


DRIVINQ pulley 12-x4i‘' 



Fia. 7.—Plau of Roving Waste Oponor. 

is a 3 in. diameter pulley driving to 13 in. fast and loose pulleys 
to oonvey the driving to the feed and delivery goaring. 

A Stripping plate may be extended aoroas tho face of the 
cylinder to aid in cleaning the waste from tho steel spikes. The 
cylinder cover may be fitted with a self-looldng arrangoment, 
which pevents the cover from being opeiied whilo tho waste 
opener is at work, and which prevents the machine from being 
started again until the cover is put down. 

Äs regards the kind of lags and spikes, it may be added that 
for roving up to 5 hank not highly twisted the round polished 
and coarsely pitched spikes may be recommended, but not for 
any finer hank. It is usually found best to deposit the opened 
roving waste on the short horizontal bottom lattice which traus- 
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fers the cotton from the bale-breaker to the elevator lattice, 
but there are two or three alternative Systems to suit special 
cireumstances. 

ÄnothQT Mähe of Boving Waste Oji^ener, 

Another make of roving waste opener may be thus desoribed : 

■ “ This machine is very strong and accurately constructed, and is 
in general use. The waste is placed on a lattice 24 in. wide, 
whioh can be suited in length to any requirements. The waste 
passes under an iron collecting roller to the fluted chased feed 
roller, whioh rests on sixteen weighted levers or pedals, these latter 
being turned up at the ends in order to firmly grip the cotton 
waste quite dose to the cylinder. The cylinder is very strong, 



and is formed of au iron body, to whioh wooden lags containing 
hardenod and pointod sted pins are firmly attached. The cylinder 
is 24 in. dianieter, and its bearings are of the Möhler self-oiling 
typo. The cotton waste is beaten from the feed roller and levers 
by tiio tak( 3 r-in, and is then j)ass6d out of the machine by means 
of a lattice and revolving cage, or, if desired, a mouth-piece and 
pipe can be littod to the machine in place of the lattice, through 
which the cotton can be blown to the opener. Production, 120 Ib. 
to IBO Ib. per hour. Driving power required, about 2i h.p. 
Main driving strap, 4 in. wide.” 

An outline sketch of this sucoessful machine is given in 

lig. 8. 

Threaä Extmctor. 

Beferring tp the praotioe of re-using up the waste from under- 
dearers or “orows” of mules, we condemn the excessive use of 
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such Waste for twist yarus when the raw cotton is really not good 
enough for the twist yarns. It must not be understood that we 
condemn the re-mixture of crow waste in all oases. On the con- 
trai'y, weft yarns of rather low or. medium counts will often stand 
very well with such a mixing, and it must always be remembered 
that pin cop weft yarns have comparatively little strain plaoed upoii 
them in the weaving processes. Such yarns may go direotly from 
spinning machine to loom, whereas warp yarns must undergo 
the strains of winding, warping, possibly sizing, and afterwards 
must resist the wear and tear incidental to opening and closing 



Fig. 9.—Üutlino Viovv of Tlireacl Kxtractor. 


the shed and beating up tho weft at tlie loom. Just as in the case 
of roving waste, so also have special maohines been introduoed to 
aid in the preparation of underclearer waste from mules and ring 
fraines, so that this waste may be used ovor agaiii. These ina- 
chines are very simple and ingenious, and have reoeived a fair 
amounü of adoption, but are not noar so largely adopted as roving 
waste Openers, nor are they quite as successful in attaining the 
desired end. The objeot of an automatic thread extractor is to 
mechanically pick the hard ends or threads from the clearer or 
orow Waste made upon ring frames or mules, especially in regard 
to American and short-fibred oottons. In a well-atteiided recent 
meeting of an important body of praotical mill men at whioh the 
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writer was present, it was generally agreed that the thread ex- 
traotor was nofc an absolute sucoess in oonnexion with Egyptian 
long-stapled cotton. Grjbiited that the hard ends oan be effeotively 
separated and extracted from the crow laps without injury to the- 
Waste generally, there appears no reason to think such waste 
would be very detrimental to the yarn in re-working. ünder- 
clearer or crow waste is largely composed of the best of the 
Cotton whioh has successively passed through all stages of cotton 
spinning, excepting the last one of all, and were it not for the 
broken twisted threads which often run in with this waste, the 
latter would be very good stuff, in spite of the presence of bad 
ends rubbed off the iron rollers. Every one knows that twisted 
threads often break off at the mule during winding-on, and then 
either wind round thecops or eise wind round the underolearers. 
Neither is ring crow waste by any means free from this parti- 
cular defect. Hence the invention of the particiilar machine 
under disoussion. It oertainly does its work quicker and more 
efficiently than the average haiid labour ; and crow laps from 
American cotton will work very well after treatment by this 
machine, and especially if weft yarns are being used. 

It is quite possible to feed the thread extraotor by hand, but 
the makers recommend automatic feeding. The waste is de- 
livered from the niachine in a fleecy condition, and it is possible 
either to feed it directly to the open er or deposit it upon the 
mixing of raw cotton in a propeily graduated and proportionate 
manner. Apart from the automatic feeding, the central feature 
and acting principle of the raachine consists of a waste shaft and 
spocially i’ormed small beaters near this shaft. The hard ends 
are loft wrapped round the steol waste shaft whioh is placed in 
the oontve of the machine, and is provided with grooves, whioh 
facilitate the ready cutting off of the hard ends. The waste shaft 
and the beaters run in wide beariiigs provided with ample lubri- 
cating facility. The beaters are made of the best oast-stoel, and 
ave perfectly smooth and well polished. As may be expected 
nowadays, a safety cover is applied to the beaters to prevent lift- 
ing while the beaters are working. The thread extraoting shaft 
is chased from end to end, and has four longitudinal grooves to 
facilitate the Stripping of the hard ends. Illustrations of Messrs. 
Brooks and Doxey’s well-knowrt maohine are given in figs. 10 
and 11. 


6 
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Automatic Feed. 


The addition of the automatic feeder to the thread extracting 
maohine adds somewhat to the first cost, and makes the maohine 
a little more complicated, but the following advantages may be 
claimed for its use :— 




1. It prevents over-feeding, and diminishes or quite prevents 
the beaters from choking. 

2. It saves the time of the operative, and allows the operative 
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to attend better to other duties, such as removing the picked 
Waste and bringing np fresh waste for pioldng. 

3. It is very important that the orow waste be fod slowly and 
uniformly in Order to get uniform and efficient extraotion of the 
hard ends, and the automatic feeder attains this end muoh better 
than the average hand-feeding. 

ProöGss of BeGovering Good Cotton from Garding Engine 
Strips, 

The following note is reproduoed without alteration from a 
circular issued by Messrs. Hetherington, makers of the Nasmith 
Oomber:— 

** The whole of the strips produced are put through the 
blowing-room or such machines in the blowing-room as may be 
necessary to make fairly regulär laps. These laps are then put 
through the oard in the ordinary way and made into sliver, which, 
after passing through one head of drawing-frame, is put through 
the sliver lap machine and made into oomber laps 104 wide; 
or, in oases where a ribbon lap machine is installed, the passage 
through the drawing-frame is eliminated and the sliver carried 
direct to the sliver lap machine and made into a lap of which six 
are doubled in the ribbon lap machine. These laps are then put 
through the Nasmith Oomber and made into sliver, which is put 
up at the first or second head of drawing along with the ordinary 
carded sliver in the proportion of one end of combed strips to five 
ends of ordinary carded sliver, The yarn produced from sliver 
coiitainiiig this mixture will, if the process has been properly 
carried out, be found to be slightly stronger than the ordinary 
yarn. 

“In various tests we have made, both on machines at our 
works and in actual working in the mill, we find that we are 
alwaya able to recover upwards of 60 per cent of good stock out 
of the original weight of strips dealt with. 

“ The following are figures based on an actual result in a mill 
apinning average 40’s ring twist, American ootton, viz.:— 

“ Ootton costs 7d. per Ib. 

“ Strips sold at per Ib. 

“ Value of ordinary carded sliver made from 7d. ootton, 8d. 
per Ib. 

Production of strips per week, 3000 Ib. 
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“ 3000 Ib. put through blowing-room and oard loseg 17 per 
Cent in waste, leaving 2490 Ib. sliver. 

“ 2490 Ib. sliver put through Nasmith Comber loses 23 per 
Cent in waste, leaving 1917 Ib. of combed strips. 

“ The original 3000 Ib. of strips have thus produced 1917 Ib. 
of sliver, at least equal in valne to ordinary carded sliver, anct 
1083 Ib. waste of various sorts, probably worth at least Id. per Ib. 
all round. Thus we have:— 

1917 Ib. of sliver at 8d. per Ib, . . 15,336d. 

1083 Ib. of waste at Id, per Ib. , . l,088d. 

16,419d. 

Oost of 3000 Ib. of Strips at 3-^. per Ib. lO.öOOd. 

Leaving a gross profit of . . . 5,919d. i.e. £24 13s, 3d. 

“ Additional plant required for this prooess for a rnill of this 
size would be one Sliver Lap Maohine, three Nasmith Patent 
Oombers. And the additional maximum amount for wages would 
be £1 per week. 

“ No additional blowing or carding machinery is required, as, 
assuming that the oard-room is producing sufdoient to keep all 
spindles at work, whatever additional weight is put through in the 
form of combed strips may be deducted from the raw ootton 
formerly put through the blowing-room, so that the total weight 
going through remains approximately the same, and the only 
additional wages and power required are for the four maohinea 
mentioned above. 

“ The oharges for interest and depreciation on the Capital ex- 
penditure involved, power, wages, and margin for oontingenoies^ 
would be, say, £3 per week, which deducted from the above gross 
profit leaves a net profit of per week £21 13s. 3d.” 

Letter on Cotton Mül Waeta. 

In answer to a query a former Student of the author’s wrote 
as foUows:— 

First of all, let it be understood that I make no attempt to 
say what a certain waste may be used for, any further than what 
I have seen for myself. I intend to deal with the following waste, 
and first of all to say what machines it passea through and also 
what it IS used for, and then, last of all, to describe the. maohinea 
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I have mentioned. Oop bottoms, oard fly, card strips, comber 
Waste, sliver waste, bobbin waste, olearer waste from mule, washed 
Waste (hard), washed waste (soft). 

“ Gard Fly ,—I have seen this willowed and mixed with card 
Strips and spun the same as nnder the heading of card strips and 
also I have seen it used throngh the same machines as olearer 
waste. This is used for blankets which are treated to a raising 
process. 

“ Gard Stri2:>s .—I have seen American strips mixed with bobbin 
waste and this mixing has sjoun 16’s, having passed through the 
following machines (the bobbiu waste having previously passed 
through a two cylinder machine for breaking up). (1) Hopper 
bale breaker delivering to mixings. From the mixings the oottoii 
is put through an exhaust opener with hopper feeder and 24 in. 
cylinder through a trunk to a Orighton beater. The Crighton 
opener feeds automatically three openers with hopper feeders. 
These openers make laps, four of which are fed to each finisher 
soutcher.» The lap from the soutcher beiiig fed to a revolving flat 
card, through two heads of draw-frames, one slubber, one rove, 
and then to a coarse mule. This was used as weft for sailcloth. 

“ Comber Waste ,—This will spin up to about 20’s or so. I 
have seen this kind of waste used as ordinary cotton, having 
passed through the following machines. Waste scutcher with 
hopper feeder, and one cylinder and one beater ; four laps from 
this were fed to the finisher soutcher. Other machines as for 
card strips. Also I have seen it passed through waste maohinery 
as follows : Waste scutcher as above, finisher scutcher, breaker 
card with side drawiiig, through a Derby doubler making half width 
laps, two of which are plaoed side by side at the feed of the 
finisher card, this fitted with single condenser. The condenser 
bobbins boing placed at the back of the mule. The comber waste 
is used for quiltings and sometimes used for the imitation of wool 
when mixed with oop bottoms. 

** SUver Waste ,—This is the waste made at the card, comber, 
and draw-fi’ames, and is generally used up again at the same mill, 

^'Bohhin Waste .—This is the waste made at the fly-frames 
and the mule. This is generally used at the same mill, but some 
is sold as stated above. 

Olearer Waste ,—This is got from the mule and the ring 
frame, and is passed through a two cylinder breaking-up machine, 
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through a waste scutcher with a hopper feed and two beaters, 
Two laps from scutcher being fed to the breaker card, which i& 
fitted with the side drawing for Scotch feed which feeds the finisher 
card. The condenser hob bin from finisher card being placed in 
the creel of the waste mule or the cup-frame. This kind of wastö 
is used for heavy raised blankets. 

“ Gop Bottoms ,—This is the waste made by oop winders and 
weavers and is put through the following machines. Eight 
cylinder breaking-up maohine with soaper attached. Through 
waste scutcher, two laps of which are fed to breaker card fitted 
with Scotch feed. Through the finisher card to the waste spinning 
mule. This waste is generally used to imitate woollen goods, such 
as blankets, and when raised giving the best Imitation possible. 
Sometimes it is used for plain work. 

“ Washed Waste (Hard ).—This is the dirty waste made, for 
example, in wet doubling mills, and is generally bought by the 
waste dealers, who have it washed, or bleaohed, or dyed. This 
is passed through the same machines as cop bottoms, excepting 
the waste mule being sometimes substituted by the Chapon 
frame. This waste is sometimes used for dyeing, which is done 
after leaving the mule or cup-frame, if it has only been washed. 
The cops from these machines being reeled, then dyed, then 
wound into cheeses either double or single thread. If two or 
three threads are doubled together they are of different coloure, 
thus making a Granderelle yarn. The cheeses are theii put on a 
cup-frame and twisted. The cops from the cup-frame l)eing put 
in the shuttle of the loom and are often used for headings of 
blankets. Sometimes blankets are made entirely from Granderelle 
yarn of all shades and oolours, giving a grand ollect whon raised. 

** Washed Waste {Soft ).—This is the sweepings up wliich are 
put through a pick er and then possibly washed. Sometimes, 
however, they are not washed at all, being put through the ma- 
ohines as received, first through the willow and other rnaehines 
as for clearer waste. If washed it is put through the same 
machines but omitting tho willow, This also was used for 
blankets. 

“ Having now put down the kinds of waste , I have seen 
worked, I will now desoribe the machinery I have mentioned, 

“ The Wüloxo ,—This oonsists of a cylinder fitted with spikes 
which dash the cotton against spikes in the oovor, thus knocking 
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the dirt or foreign substance out. It has an automatic arrange- 
ment for varying the time it may be desirable to retain the various. 
classes of material in the machine in Order to obtain the required 
cleanliness. 

Gop Boitom Breaking-up Maohine ,—This maohine is fitted' 
with from 1 to 8 cylinders according to the amount of opening’ 
required. The cylinder is formed of an iron body to which 
wooden lags containing hardened steel-pointed pins are firmly 
attaohed. The lags being held to the iron body by a hoop, so that. 
if any pins get damaged they ean be easily removed and renewed.. 
The cylinder is about 36 in. diameter and run up to 700 or SOO- 
revolutions per minute. The machine is capable of dealing with 
about 80 Ib, per hour according to circumstances. It is generally 
ütted with a soaping apparatus.’* 

Another friend wrote as follows :— 

“ Old strapping is cut up and sold for mending shoes, etc., 
the worst pieces of leather and piecings are sold and made into- 
brakos for wagons. 

Eollor leather scraps are sold and used for various pur- 
poses, the worst being used for polishing. 

Card lillet is soinetimes sold to clothe cards for carding an 
inferior cotton, and sometiines cut up for cleaning straps and 
scouriiig Steel rollers. Scrap-iron goes to the foundry and waste 
|)aper to tlie paper mill. One hrm seil their old banding from 
spindles to a firewood dealer for bundling purposes. 

“ Cinders have not often a commercial value and it costs. 
ahout 9d. j)er load for their removal if there is not an adjacent 
tip. 

“Flue dirt sometimes or rather under some circumstauceR 
oosts ahout 2s. a load for removal, in one oase, however, that has 
eome under my notice the remover of this flue dirt extracts a 
small amount of cotton from it and sells it for packing, and carts 
the stuff away without Charge. 

Three kinds of waste are made at fly-frames : (1) Boving 
Waste; (2) fjy on creels and fiyers, along with which is put flat 
waste from clearers; (3) sweepings. Oard-room sweepings are 
usually bagged together. 

“The sweepings in the spinning-room are generally dividedl 
into two classes and labelled Spinners* sweeps and Spinners’ clean 
waste. The latter is composed of roller-laps and the fly which 
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. accumulates on the carriage ereels, etc., and tho axnount varitiH 
oonsiderably. 

‘ Occasionally cop bottoms have to bo doffed in varying 
sizes and these are bagged separately. H on tubüs and only a 
small amount on they are put in the waste papei\ 

“ In the spinning-room there are many banda and it is com¬ 
mon for as muoh as 80 Ib. per week in a medium mill to go aw 
waste. They suffer the same fate as cop bottoms. 

** At one time it was better to wash, steam and mangle the 
oily waste, but nowits value is not decreased throngh oil. 

'' Waste is usually bought by a dealer. The prioe does not 
Vary like cotton and contraots are made for months ahead. Whou 
the dealer gets it he sorts it and tests and marks it and some 
dealers have plant for willowing and cleaning. 

“ Some kinds of waste are spread over the floor and then left 
for a time to the tender mercies of a sulphur stove. This is tho 
-cause of many fires. Sometimes the stove is in a room under- 
neath and the cotton is spread over a floor perforated with holes. 
This is to get the impurities out and to bleach the cotton.” 



OHAPTEE III. 

THE OPENING AND OLBANING OP COTTON WASTE. 

Summary of Machines More or Less üsed in the Treatment of 
Götton Waste. 

1. Oldham Willow. 

2. Hard-waste or cop-bottom maohiaes containing from oae 
to eight pioker cylinders. 

3. The OrightoQ opener. 

4. Single scutchers for wide laps. 

5. Various inaohines consfcracted from old oobton openiiig and 
•cleaning maohines. 

6. Soaping apparatus applied to cop-bobtom maohine. 

7. Hopper feed to breaker carding engine. 

8. Breaker oarding engine with rollers and clearers. 

9. Scotch feed. 

10. Lattice feeders. 

11. Derby doubler. 

12. Finisher oarding engine. 

13. Oondenaers of various descriptiona applied to finisher card. 

14. Finisher oards with manifold ooiler System. 

15. Boiler and olearer oarding engines disoarded from cotton- 
spinning mills, equipped with oondensers and wasbo card feeding 
.and delivery arrangements and used in the waste trade. 

16. Oooasional use of one fiy-frame in the preparation System. 

17. Self-aobing mules with woollen mule headstooks. 

18. Sell'-aoting mules with cotton headstooks. 

19. Self-acting mules without drawing rollers. 

20. Self-aoting mules with drawing rollers, 

21. Ohapon spinning frames. 

22. Oan spinning frames. 

23. Bing spinning frames with draught rollers. 

(89) 
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24. Eoving waste openers. 

25. Oombers for card Strips. 

Fossihlß Systems of Machinery, in ming Cotton Waste, 

System 1. Hard-ioaste^ Gop-Bottoms, eto. —The anthor haa 
prepared the following summary of Systems that may be used :— 

1. Hard-waste breaking machine, made with any number of 
oylinders up to about eight, the six-eylinder machine being a very 
good one and more eoonomical in use than, say, putting the same 
Waste through a three-oylinder machine twice over. 

When the waste is clean as in the case of ordinary oop 
bottoms, this oylinder maohine is suffioient without the Willow or 
the Orighton. This cylinder machine may be fitted with a soaping 
arrangement and deliver the cotton loosely. 

2. Single scutcher with hopper feeder taking the cotton from 
the waste mixture after passing the cylinder machine. The 
scutcher usually makes a wide lap, say 48 in., and should be fitted 
with a regulating motion of the link type (without bowl-box) in 
Order to obtain laps as regulär as possible for the breaker carding 
engine. 

The draught should be a down-draught and it will probably be 
found advantageous to arrange the lap end framing to hold a 
creel to contain several bobbins, slivers or threads of some sori 
whichmay run in with the lap during formation and thus prevent. 
subsequent lap-Iicking. A less troublesome inethod of preventing 
lap-lioking than tliis would be to swing a drag-board from the 
framing and allow this drag-board to rub on the lap during the 
formation of the latter, It is possible to arrange a device of this 
kind so that the winding up of the weighted vertical lap racks also 
pushes the hinged door out of the way. In some cases soutchers 
with picker beaters are used at this stago instead of the ordinary 
soutchers. 

3. Breaker carding engine fitted with extended feed lattiee 
capable of holding two of the laps from the scutcher—one behind 
the other, in Order to help in giying sufiicient uniformity to the 
Condensed slivers produced from the finisher card. This System 
of lap-doubling also aids in seouring a good admixture of the> 
waste. 

Oard 48 in. on the wire, special arrangements of feed-rollers. 
give a good grip to the short waste—possibly covöred with 
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inserted wire or leather fallet—oylinder 50 in. diameter, seven 
rollers and seven clearers, one wood fancy, doffer of possibly 
30 in. diameter, draw-box and ooiler delivery. 

4. Derby doubler with V table used in Order to convert about 
sixty slivers from the breaker card into laps for the finisher 
oard. (For hard waste the Derby doubler is more often recom- 
mended than the Scotch feeder.) A full lap stop-motion applied 
to the Derby doubler helps to keep the laps of uniform size for 
the finisher card. 

ö. Finisher carding engine arranged to hold two laps, end to 
end, from the Derby doubler, or if need be even a second pair of 
laps arranged behind the first pair. Or two full width laps may 
be used as at the breaker feed. Feed-rollers, clearers, rollers, and 
fancy machines the same as on the breaker. 

Condenser arrangement as elsewhere described. The ring 
doffer condenser is much used in England and may be 24 in. 
diameter fitted with single rubber divider, fly-comb condenser to 
takeoff from 18 to 36 ends on the one bobbiii according to counts 
of yarn required. Sometimes a tape condenser is used as else¬ 
where described. 

6. The long bobbins of Condensed sliver are takeii directly to 
the creel of the self-acting waste s])iniiing mule whicli can be 
adapted to the R}}inning of all kinds of cotton waste, and made 
either with rim pai’allel to carriage or headstock as desired. 

SysldTti 2.—In a ])articular cxami)le a plant for spinning 
10,000 lia. per week of B’s yarn from cotton waste, consisted of 
the following maohiiios :— 

1. One six-cylinder niachine for hard waste. 

2. One single beater scutoher. 

3. Eigilt breaker carding engines. 

4. Two Derby doublers arranged for forty-eight cans each. 

/I. Ten finisher carding engines each arranged to inake sixty 
ends divided between two condenser bobbins with thirty ends 
each. 

0. 8ix self-acting mules each ooiitaining Ö70 spindles 1^ in. 
gauge, and making a 64 in. carriage travel, set out to spin on an 
average 7*s or 8*s yarn. 

Syüem 3.—For auy dirty soft waste such as soutcher drop- 
pings, ,fly, sweepings, worst Strippings such as bump yarn 
Strippings. 
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1 Oldham Willow the distinctive feature of whicli is a large 
diameter cylinder, possibly 56 in. width, fitted with strong blunt 
spikes or teeth, capable of great cleaning and shaking effeot, but 
not small and sharp enough for hard waste. The dirty oottou 
remains longer under the action of this large beater thau is 
cüstomary in other openers, and hence the cleaning oapaoity. 

2. Sometimes the waste is then put through a single Orighton 
open er arranged probably to deliver the ootton loosely on the 
floor, but often this Orighton is omitted when the Willow is used. 

3. Single scutcher with or without hopper feod arrangoment 
and as previously described. 

4. Single breaker carding engine which is sometimes litted 
up with an automatic hopper feeder, thus permitting tho ootton 
to be fed in a loose state and obviating the necessity of ever 
making the waste into laps. 

5. A side-drawing and Scotch feedihg arrangement which 
automatically conveys the ootton from the breaker card and feeda 
the material to the breaker card without the use of the Derby 
doubler. By using the hopper feeder to the card the oottou 
need never be made into laps and by using the Scotch feed the 
ootton need never be made into the form of slivers, and card cans 
need not be used. 

The Scotch or cross feed is very largely used, but tho hopper 
feed on the carding engine is at present only moderately used, in 
England at any rate. 

6. Single isolier and clearer finisher oarding engine muoh as 
elsewhere described and fitted with any suitablo form of oon- 
denser, 

7. Eor these low classes of waste either the welf-aoting inulo, 
the can-spinning-frame, or the Ohapon spinning-framo may be 
used to Spin counts from -J-’s up to about 4 'b for coarso wefts 
in cop form. 

System 4.—For the finer counts of cotton waste yarns spun 
up to possibly 12’s or finer. 

For many years there has been a certain amount of wasto 
spinning conducted on the manifold coiler System as distinct from 
the oondenser Systems, This manifold coiler System—often termed 
the preparation System—^is a cross between the oondenser System 
of spinning and the ordinary System of cotton spinning in which 
the cotton is passed through various maohines oontaining draft 
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rollers. In the condenser System draft rollers are more usually 
omitted from every machine. In the manifold ooiler System 
generally two machines are nsed in whioh there are draft rollers. 

Starting with waste of fair quality, the amount of pre- 
liminary treatment before reaohing the card will depend upon the 
partioular character of the waste and might, for example, consist 
of the single Orighton, and the single scutcher. A moderate 
amonnt of oomber waste or even of poor raw cotton might be in- 
troduced into the ordinary waste, admixtures depending upon the 
special markets and uses found for the spun yarn, break er card 
and Derby doubler, as before described. 

Compared with the condenser System of waste spinning the 
leading differences begin with the delivery of the cotton waste 
from the liniaher oarding engine. 

Instead of using the condenser the web of cotton waste is 
divided into four or six portions in its width by thin polished Steel 
blades—or other means—plaoed between the oylinder and dotier. 
Eaoh sliver may equal. about hank in counts, a iittle more or 
less as required. These arranged along the front of the card re- 
semble those at the delivery of a drawing-frame and may be 
Operated on the draw-frame principle. Often the cans are a Iittle 
smaller than the orthodox 9 in. diametor by 36 in. length so 
common to cotton spinning. 

The draw-frame may be omitted and the sliver cans from the 
breaker card taken direotly to the slubber, the rovings heing 
drafted into counts suitable for the linal spinning process, say 
any counts from about up to 2:[: or so, six cans at the card 
siiiting the production of the liner counts i-ather better than the 
qiiadruple System of cans. 

Bohbins are made at the slubber as large as the mule creel 
will conveuiently take—say about 9 in. lift by about in. 
diametor. 

It is necessary for the draft rollers at this slubber to be of 
comparatively small diameter on account of the short fibres under 
treatment, so that front and back bottom rollers may be oach 1 in. 
diameter and middle rollers ^ in. diameter. 

In the proparation System or manifold system of cotton waste 
spinning the slubbing bobbins may be taken directly from the 
delivery of the slubber to the creel of the waste-spinning mule. 

Here, again, we have radical differenoes from the condenser 
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System, sinoe this mule may contain three lines of di-awing rollers 
of small diameter whioh draft out the cotton into comparatively 
fine eounts of yarn. Such yarn differs considerably from the 
condenser yarn and eaoh must find its own particular market. 
The yarn spun on the oondenser System for the same eounts will 
be of fuller appearanoe, more hairy and woolly, and will give a 
fuller feel and appearanoe to goods it is woven into, but will 
probably not be as strong as that spun on the preparation 
System. 

In place of the mule for this dass of work, a ring spinning- 
frame with small diameters of rollers may be used, and in Order 
•fco give gentle drafting action suoh frames have been tried with 
iour or five pairs of rollers. 

In the condenser mule the draft is usually all put in by the 
earriage, but in the mule on the preparation or coiler System tho 
draft is more in the rollers and there need not be the same Varia¬ 
tion in spindle speed. 

System ö.—The Systems previously given deal with the treat- 
ment of cotton waste when it is intended to be made into yarn, 
and explain the treatment for hard, clean waste, soft, dirty waste, 
and soft, clean waste. 

A good deal of cotton waste, however, is never made into yarn 
at all, but simply receives preliminary treatment, somewhat after 
,the mann er of the other waste, and is then utilized for such pur- 
poses as cotton wadding, packing for delicate articles such as 
jeweUery, for sürgical purposes, for the stufling of bed-tioks and 
many similar purposes. Take the treatment for cotton waddiiig 
which is the principal example of the use of cotton waste not 
•spun into yarn. 

Wadding isoften made from any such waste as brokon-up cop 
bottoms, sweepings, card Strippings and olearer waste, 

The hard waste might be first treated in a spiked oylinder 
machine and the soft waste in a Willow or Orighton, in any oaso 
the scuteher would finally make a lap for the card. 

Cards for wadding are built upon “ the roller and olearer 
principle, and a good many roller and olearer oards have beeu 
bought from ordinary ootton-spinning mills and altered to suit 
waste carding. 

If laps are fed to the card the feed lattice may be extended 
±0 take two laps, one behind the other. Sometimes the cotton is 
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brought loosely to a wadding card and an automatic feeder is used 
behind the card. 

A wadding card difPera from the others chiefly in. the de- 
livery arrangements. The cards at the delivery may be made 
with lap drums, single or double spooling-frames, and equipped 
with stop-motions whioh regulate the thickness of wadding re- 
quired. It is quite possible to apply these delivery devices to 
exiating roller and clearer cards. There are what are termed the 
** short and the “ long” Systems of manufaoturing ootton waste 
into wadding. In the “ short *’ System a sheet of wadding may 
be made on any single oarding engine and this System is con- 
venient for smaller installations and for making varying quantities 
of wadding. 

The ** long ” System may be adapted to a full set of carding 
ongines—say twelve or thirteen, and is said to facilitate the mak¬ 
ing of wadding with better exterior surfaces than the interior is 
•Gomposod of. 

In preparing tho wadding for linal uso, although the linal 
spiiming processes are dispensed with, certain other treatment is 
required for tho material after leaving the waddiiig card and re- 
quiring the use of tho following: Gummiiig machino with guin- 
ming roller and supply oistern for the gum, with boiling pan 
for tho gum, these parfcs being siiitably proportioned in size to 
eaoh other and the work required. Greeper to carry tlie ti-eated 
wadding through the drying ehest. Lap forming appai-atus for 
Huitably lapping the wadding after it has heen guinmed and dried. 

MiximjH. 

It inay be takoii that oxporienco and judgment are necessary 
in inixing cottou waste in Order to obtaiu best results at least 
as much as in tho case of raw cotton ; there is very great variety 
in Golour, staple, oomparative cleanliiiess and other oharacteristics 
of cotton waste. 

Occasionally this waste is bought directly from the spiniiing 
mill, but the usual oustom is for cotton waste to be bought from 
waste doalers who do business with many mills. American 
cotton waste doos not mix very well with Egyptian waste, 
espeoially for some sorts. Even in ordinary ootton spinning 
auch mixings are best done at the draw-frame, whioh is not used 
in the spinning of ootton waste. 
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In spite of the very rapid consumption of a mixing of cotton 
Waste it is better to have mixings tbat will last as long as can be 
made convenient in Order to maintain uniformity, and a fortnight 
is by no means too long a period. 

Good cop bottoms mixed with a smaller proportion of weavers' 
or winders’ waste and possibly an amount of oomber waste may 
spin 6*s to 9’s, and an increase in the proportion of oomber waste 
will extend to higher counts, the finest coiints of all taking nearly 
all oomber waste. 

The fact that a breaker card is more often supplied with two 
laps feeding together, lends itself natnrally to using one lap of 
different qnality from -the other. 

Mixing of 8000 Ih. of Cotton Waste to Spin Counts ahout 
6’s or Ts. 


Strips from card flats 

. 200 Ib. 

Strips from cylinder and doffer . 

. 2500 

Good droppings from beneath taker-in 

. 2500 „ 

Fly of moderate quality 

. 450 „ 

Dirty fly .... . 

. 2250 „ 

Waste from draw-frames . 

. 100 „ 


Total 8000 Ib. 


This mixing is simply given as being representative of the 
kind of proeedure frequehtly adopted in condenser spinning from 
soft waste., 

Soaping Appamtus. 

Similar counts might be spun from cop-bottom and other 
hard waste, but the mixing, might have some other stuff put iiito 
it to solidify it and give it, so to speak, a little baok-^bone. 

Owing to the use of the soaping apparatus a mixing chiefly 
eomposed of broken-up hard waste may need to stand about two 
full days or forty-eight hours before using, to allow the soaia spray 
to dry in. This soaping of the very fluffy hard waste stops it from 
flying about too much. 

The soaping apparatus may oonsist of a small tank supplied 
with a mixture of boiled soft soap and water, A alowly revolving 
drum is more or less immersed in the soapy water and over the 
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top of the drum a quickly revolving brush is always operating 
so as to distribute a fine spray of the mixture upon the opened 
Waste as it is leaving the cop-bottom machine. 

Messrs. Tatham of Eoohdale give the following summary of 
three typical arrangements for cotton waste :— 

“ Cotton waste suitable for making into yarn is divided into 
two classes, one known as ‘ hard ’ and the other as ‘ soft ^ The 
former inoludes cop-bottoms, ring-frame, reelers, and waste, of a 
thready iiature; the latter inoludes scutoher droppings, card 
fly, cylinder and flat strips, clearer laps, sweepings, oomber 
waste, etc- 

‘‘In treating cotton waste to the best advantage it is essential 
to separate the better from the lower qiialities, using the * hard ' 
and comber waste for the fine counts and the other kinds of 
' soft * waste and sweepings for the lower counts. 

“ It will be as well to explain that one of two Systems 
of machinery is generally adopted, either the ‘ oondenser,' 
which is a modification of the woollen System, or the 
‘ coiler' or ‘ preparation,’ which is somewhat like the cotton 
System. Tlie System adopted gives a distinct character to the 
yarn. 

“ The ‘ condenser ’ System is found to give best resiilts where 
a full, level, and soft spun yarn is required ; it is generally used 
as weft and is wovon into sheetings, flannelettes, quilts, I)ed- 
covers, cotton blankcts, sponge cloths, etc. It has the advantage 
tliat both * hard ’ and ‘ soft ’ waste can he spun oji this System, 
either separately or mixed together. 

^‘Tho ‘ooilor* or ‘ proparation * System is inost suitable 
whore strength is of most importance, and where counts above 
lO’s are wanted, ‘hard* waste, comber and ‘soft' waste, free 
from sliell and leaf, are best suited. It is used as a weft in 
weaving into cloths to be printed or dyed, such as cretonnes, 
towels, etc.; it is also bundled into hanks and used by makers 
of ropes and twines. The cost of produotion is less than on the 
‘condenser* System, and the ränge of counts from the same 
plant is greater than on the ‘ condenser * System.** 

In Order to guide intending purohasers, we draw attention 
below to three complete plants which have been found, from a 
long experience, to give good results, and which are working in 
many of the mills in this and other oountries:— 

7 
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No. 1 Plant 

spinning counts say 5’s to lO’s from ‘hard’ wasto, in- 
cluding eop-bottoms, etc., or comber waste, on tho ‘ condouser ’ 
System, to give a soft, full, and level yarn. 

“ Opening and cleaning or willowing machine or proparing 
maohine when produotion is large. 

Breaking'Up machine with self-acting soaping machine. 

** (The above machines are wanted for hard waste only and not 
for comber waste.) 

Single-beater lap-forming soutohing maohine with hopper 
ifeeder. 

Single-breaking carding engine. 

“ Derby doubler. 

‘‘ Single-finishing carding engine with condouser. 

Self-acting mule for condenser bobbins.” 

No. 2 Plant 

“For spinning counts say 3’s to Iß’s from 'hard* waste, 
inoluding cop-bottoms, etc., or comber waste, on tho ‘ooiler' 
or ^ preparation' System, to give a strong yarn. 

“ Opening and cleaning or willowing maohine or preparing 
maohine for large produotion. 

“Breaking-up maohine with self-acting soaping maohine. 

“ (The above three machines are required only for hard waste 
and not for comber waste.) 

“ Single-beater lap-forming soutohing maohine with hopper 
feeder. 

“ Single-breaking oarding engiuea. 

“ Derby doubler. 

“ Smgle-finishing cardiag engino with quadruplo coiling and 
<5an motion. 

“ Slubbing frame. 

“ Self-acting mule for slubbing bobbins or ring frame.” 

No. 3 Plant. 

“ For spinning counts say l’s to ß’s from ‘ soft ’ wasto, inolnd- 
ing scutcher droppings, oard fly, cylindor and flat skips, oloaror 
laps, sweepings, etc., on the ‘condenser’ systom, to give a lovol 
and full yarn. 
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** Improved willowing machine with patent lattioe feeder a. 
overhead delivery. 

“ Piokering machine. 

“ Single-beater lap-forming scutohing machine with hopper 
feeder. 

“ (In small plants, or where oolonred or lowest quality of waste 
is used, the scuteher may be dispensed with, and the breaking 
engines are then fitted with patent automatic feeders.) 

“ Single-breaking carding engine fed by scuteher laps and con¬ 
nected by patent Scotch feeder to single-finishing cardiug engine 
with ring dofter condenser or ditto, with leather tape condenser. 

“Self-acting mule for condenser bobbins or cup-spinning 
machine suitable for oounts up to 3’s. 

‘‘ * Orighton * opener for oleaning Indian, Chinese, or other 
short-stapled cotton. ’ ’ 

Opening aiid Cleaning of Cotton Waste—General Bemarks, 

There is a very considerable choioe and muoh variety in the 
blowing-room maohinery for the treatment of cotton waste, 
brought about in the first instance by the many descriptions of 
cotton waste that are more or less pressed iiito Service. Also by 
the fact that some users of cotton waste appear to think that any 
kind of machine witli a beater and a fan in it will do for opening 
and cleaning cotton waste, The last thing some of these folks 
would think of doing would be to buy a new machine for the 
purpose, and pay full viilue, these being the words of a wadding 
inanufacturer to the x>resent writer. In like manner any kind of 
old biiilding, not aotually condemned as uiisafe, has been deemed 
good enough for doing the work in. There are signs that both 
better machinery and bettor buildings will be used in the near 
futiire for the English cotton-waste trade, and the whole business 
placed on moi’e up-to-date lines, and a greater proportion of the 
business kept in England, although it may not be as clean and 
iiice as the ordinary prooesses of cotton spinning in many respeots, 
It is the widter*s opinion, however, that the allied prooesses of 
bleaching and dyeing of cotton waste in the first stage, or in one 
of the later stages will need to be more studied in tliis country in 
Order to reap the full benelit of the home utilization of cotton. 
waste to the greatest oommercial advantage. It is found that 
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ootton Waste will bleaoh and dye well, even if these operations are 
left until the yarn is ünally spun and twisted, since tlie twist is 
almost invariably kept down to a low amonnt, tho thickness of the 
yarn providing sufficient strength for requirements with only a 
small Proportion of twist. 

In regard to the different types of maohinery used in the 
earlier treatment of cotton waste it is important’fto remember that 
in making any inquiries from maohine makers as regards new 
machines for cotton waste, it is very necessary that full particulars 
should be supplied by the inquirer. Especially should samples 
of materials to be treated be sent along with the inquiries, with 
full details as to the quantity of eaoh kind or quality which would 
be used in making a mixing. A statement should also be made 
as to the ränge of counts expected to be spun, atating highest and 
lowest counts. 


J?roänctions. 

Not long ago tho writer heard a well-known mill manager— 
in Charge of one of the largest cotton mills in England using 
Bgyptian cotton—express astonishment at hearing a friend in 
the waste trade grumbling because his mules had only done 3^^ 
Ib. of yarn per spindle during tho current week. In this con- 
nexion it inay be as well to state that 6 Ib. or 7 Ib. per spindle is 
quite feasible when spinning 3*s to 4's counts upon a good waste 
mulo, and running a good full week. About two pairs of such 
cotton-waste mules will turn out as inuch woight of yarn in one 
week as a mill of 40,000 or more spindles spinning from 80’s to 
100’s counts of yarn from l^lgyptian cotton. 

An eminent firm of cotton-waste maohinery makers quote 22 Ib. 
per spindle per week for counts Itl’B, allowing sixty hours per week, 
and using a continuous spinning maohine which only inserts a 
vory small amount of twist per inch. If we were to assume 
1000 of such spindles to produoo 20 Ib. each, this would give a 
weokly produotion of 1000 x 20 ^ 20,000 Ib. If we oompare 
this with a mulo spinning from SO's to lOO’s, and assume the same 
to be produciiig Ib. of yarn per spindle per week, we should 
require a mill of 20,000 x 4 ~ 80,000 spindlos to give off the 
same woight of yarn per week. 

Coming now to tho earlier machines, wo do not find any such 
extreme variations in produotion, It is a matter of faot that an 
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Opener or scutcher operating npon cotton waste may be taken as 
only giving about the same productions as would be given in 
treating raw cotton, As a matter of faot there are some Idnds of 
waste which require more initial treatment than raw cotton, and 
productions are actually less. An eminent firm quotes the follow- 
ing productions : Gop bottom breaking-up machine onoe through 
only may be taken at 80 ]b. per hour, Improved self-acting 
willow, 25,000 Ib. per week. Crighton opener, with lattice feeder, 
but not making a lap, 42,000 Ib. per week. Improved scutcher 
to make laps 49 in. wide, 12,000 Ib, per week, Derby doubler, 
6000 Ib. per week. Each set of oarding engines anything from 
30 Ib. per hour for about l’s to 2’s down to 11 Ib, per hour for 
about lO’s counts. 


The Willoio. 

One of the best-known machines in connexion with the initial 
treatment of cotton waste is the “ willow,” but in considering the 
special vogue of this machine we are at once confronted with the 
truth previously stated in the present artiole, that blow-room 
inachinery must be adapted to the special dass of waste to be 
treated. Foi* example, tho willow is by no ineans the best 
machine for the treatment of cop l)ottoms, and it is not neces- 
saiy for treating clean soft waste. It is, however, of great Service 
in cleaning dirty soft waste, such as scutcher droppings, the 
dirtiest liy, and sweepings. Many of our readers will remember 
that the Oldham willow formerlyhad a corisiderable iise in regard 
to the preliminary opening of Indian and American cotton, being 
<^xt(3nsively used for a great inany years in tlie Oldham district. 
In this particiliar connexion, however, it has praotically become 
obsolete, or it has become altered and improved almost eutirely 
out of reoognition. The nearest approaoh to it that wo have in 
the modern treatment of ordinary raw cotton is to bo found in 
the “Duokley” opener, either as made by the original people, 
Taylor, Lang and Go., of Stalybridge, or as now also made by 
cortain other machine makers. In the Oldham willow the beater 
or main cylinder utilized an upstroke, and the strong top cover 
was fitted with spikes or ribs, which helped to loosen the masses 
of cotton ; it is well known that these are distinctive features of 
the “Buekley ” opener, but in other respeots the differences are 
great. 
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It will perhaps be best to give a brief description of tho 
Oldham willow as used for ordinary cotton opening thirty to 
forty years ago. It consisted of a central cylinder, possibly 40 in. 
wide by 40 in. diameter, mounted on the main pulley shaft, and 
reoeiving motion directly from the line or oounter-shaft. Ex- 
tending aoross the periphery of this oylinder were several rows 
. of strong, blnnt spikes or teeth, and similar teeth or spikes were 
cast in the strong top cover. The lower portion of the cylinder 
was encased with a snitable grid, which was construoted to per- 
mit the escape of dirt, seeds, leaf, and stalk, or other objectionable 
material, while only permitting the escape of a small proportion of 
good fibre. The grid was construoted in two parts, the front part 
being hinged like a door and balanced by weighted cords or 
Straps to permit ready opening and shutting. An exhaust fau 
was fitted to the machine to carry away the line dust. The 
Operation with hand-fed willows was somewhat as follows : The 
hinged grid was lowered, a suffioient quantity of cotton placed 
inside the beater chamber and upon the grid, and the grid was 
then closed again. The shutting of the hinged front grid brought 
the cotton within the ränge of action of the spikes of the l)eater, 
and these spikes dashed the cotton against the spiked and ribbed 
top cover, loosening the matted fibres, and liberating a good pro¬ 
portion of sand, dust and undesirable matter, which feil or was 
driven through the grating for the most part. Each portion of 
cotton was allowed to remain under this action for a shoi*t space 
of time—only a few seconds—and then the grid lowered, tho 
opened mass of cotton released, and a frosh portion presontod to 
the action of the cylinder. This was the simplost form of willow, 
and a great many years ago improved willows came out, iii which 
the intermittent feed and delivery of cotton were controlled auto- 
matically. When it was improved upon, so as to bocome a 
cotton opener proper, the feed and delivery of cotton beoame con- 
tinuous. 

As previously stated the Oldham willow for opening ordinary 
raw cotton was equipped with automatic feeding and düliv( 3 ry of 
the cotton, prior to its relegation to the ranks of obsolete machiiios 
for raw cotton. We may here point out that tho roller and oleai*or 
oarding engine, which has almost becomo obsolete for ordinary 
cotton carding, is yet almost the only machino used for carding 
cotton Waste. We have an absolute parallel in the caso of tho 
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willow as a first machine for treating ootton waste. This willow 
is retained for the first treatment of dirty soft waste, such as 
scutcher droppings and sweepings, very much as it was left by 
the ordinary cotton trade. 

Central Feature : Strong Spikes, 

As made, for example, by either of the two well-known Oldham 
firms, for ootton-waste purposes, the central feature of the willow 
consists of a cylinder about 56 in. wide with the diameter of possibly 
48 in. or 50 in. As examined by the present writer in a particular 
case this cylinder was fitted with very strong round teeth about 
4 in. long, each tooth having an oval-shaped blunt top possibly 
l‘|- in. by 1 in. There might be possibly ten or so of these rows 
of Spikes round the periphery of the cylinder, and the oval or egg- 
shaped blunt tops of the teeth were presented at different angles 
to the cotton in the different rows, so as to slightly vary the treat¬ 
ment. These teeth are entirely different from the ordinary flat, 
Sharp teeth, now in general use upon the main cylinder of a 
cotton opener, whether such an opener be of the Crighton, 
Buokley, or downstroke type. There are two very distinct ad- 
vantages in retaining these round blunt teeth in the willow as 
used for cotton waste ; in the first place the teeth are the least 
likely of any in use to in jure the fibres of cotton ; in the second 
instance the soft waste will not cling and string to such teeth as 
niuch as it will to other well-known shapes of teeth. Yet, again, 
this kind of tooth is produced in a comparatively cheap inanner. 

For the initial troatinerit of hard waste such as cop-hottoms, 
the Oldham willow would be of very littlo service, as the teeth 
are too coarsc and blunt, and there are altogether too few of them. 
A very large number of comparatively Ihie Spikes or teeth are 
found best for the treatment of cop-bottoma, as we shall after- 
wards describe. There are also three or four rows of similar 
spikes or strong ribs forming part of the top cover, but set to come 
opposite the spaces between the teeth of the main cylinder to 
avoid contact of teeth, while permitting sufiiciently dose setting. 
Each portion of cotton is subjected to the action of these strong 
teeth for a number of cylinder revolutions before being released. 

One M(pke of Wüloio, 

The power required to drive such a maöhine, with about 350 
revolutions per minute of main cylinder may reach something 
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like 3 LH.P., the driving pulleys on cylinder equalling 12 in. 
diamotor by 4 in. by 4 in. wide for fast and loose pulleys re- 
spüotively. No particular advance in construction will be noticed 
in eoimexion with the central cylinder, spiked top cover and up- 
stroke of beater, but there are some special features in regard to 
thü apparatus for automatically feeding and delivering the cotton. 

In the oase of Messrs, Platt Bros.' notachine, it is equipped 
with a feed and delivery regulator, whioh distinctly tends to in- 
oreaso productions while retaining the intermittent feed and 
ilcUvory, which latter permits a sufficiently prolonged Operation 
of the cylinder teeth upon the cotton waste, a prolonged treat- 
ment not obtainable byany oontinuous feed and delivery, however 
slow. This willow is also fitted with an automatic arrangement 
for vaiying the time it may be deemed requisite to permit the 
dilforent classes of cotton waste to remain under treatment by the 
mahl cylinder in Order to obtain the required degree of cleanli- 
nesH. Tt will be well understood that far more extreme variations 
in dogree of cleanliness will be found in soft cotton waste than 
woukl ever be likely to occur in the case of any growth of 
abHoliitüly raw cotton. The feed and delivery lattices travel at 
ont3 uniform sj^eed, and it must be understood that a modern wil¬ 
low for the treatment of cotton waste practically consists of the main 
cylinder, the requisite top oovers and under-grips, a feed-lattice 
and a delivery hittice, and the requisite belts, wheels, pulleys, and 
l(WorH for operating these parts. The feeding and discharging of 
thü cotton occupy the same regulated and fixed time under all 
couditiouH in working while the intermittent motion applied to 
tliü rollers oan be instantly adjusted, and thus allow the cotton 
waste to remain under treatment by the cylinder for such a time 
m may be deemed neoessary. This willow is usually made with 
fall for down-draft, just as in the case of Openers and scutchers 
for the treatment of ordinary raw cotton, but the willow can be 
arrangüd to work with an up-draft for tho fan if required. 

Another Mako of WüIü%ü. 

A special feature of Messrs. Asa Lees and Co.’s self-acting 
waHt(5 oleanor or willow consists in the lattice feed. The waste 
is ])laoüd upon an endless cloth beit, the full width of the 
miushino, and this cloth beit traveis slowly along, and de- 
positö thü waste into the feeding box. At required intervals, as 
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regulated by the rack motion, the feeding box delivers the cotton 
Waste into the cylinder chamber for the required opening and 
cleaning treatment. The duration of the intervals of feeding the 
cotton into the machine oan be readily altered according to the 
dass of Waste under treatment, so that more or less opening and 
cleaning oan be given as required. This particular arrangement 
ensures that the material shall be given to the cylinder over the 
whole width of the latter, and in this way the work and strain 
imposed upon the grids is more or less equalized. In some cases 
it has been found that undue pressure has been put on the centre 
due to more of the feed of cotton to the cylinder taking place at 
this Position. The patent movable roller narrows the space 
between the cylinder and the face of the roller when the machine 
is delivering, and widens it when the machine is cleaning. With 
the ordinary roller there is always {|- in. space, but the patent 
movable roller varies this from in. down to i in. The rack 
motion also is capahle of very fine adjustment. If required, and 
specially ordered, this lirm also supply a patent dirt remover, 
which moves tho dirt, by means of a wrought-iron scroll, to the 
outside ol: the machine where it falls into a cast-iron box. Over 
this box is a revolving elevafcor, to which buckcts are attached, 
and as the buckets pass roiiiid they tako tho dirt up and deliver 
it to the back of the machine into a bag or box. With this 
arrangement the machine is cloar from dirt undorneath, and no 
cleaning out by band is i*equired. There is also no accumulation 
of dirt to become mixed np with the clcianed cotton waste. yVs 
a general rule this machine is ljuilt for i’iglit-hand driving and 
with right’haud delivery. Tho rack motion and olevator ai’o ou 
the h^ft hand, and tho fall is usually arranged for a dowu-draft. 

Crßueral A^ypmrance of WüUno, 

Speaking geiierally aboiit the Oldliam willow principle of 
cleaning cotton waste, the machine at a glaiice appears to be all 
cylinder box, with a lattice to feed the waste, and another to 
deliver the same; the speod of fan may keep much the samo as 
usud for an ordinary cotton opener, say 1300 or 1400 revolu- 
tions per minute. In watching the machine work it is noted that 
possibly about 12 in. or 14 in, of the cotton waste from the feed 
lattice is presented to the cylinder. Thon the feed is arrested 
while this portion of cotton is treated. Then the delivery door 
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opens to permit exit of the cleaned cotton from cylinder chamber, 
and almost at the same moment a further length of dirty waste 
is fed to the cylinder. The opening and shutting of the delivery 
door may be marked with a certain amount of noise indicative of 
the event. 

The willow, as made by Messrs. Tatham of Eochdale, is 
shown in figs. 12, 13 and 14. This maohine (56 in. wide on 
cylinder), by loosening the oop-bottoms, shaking ont the dust 



Fig, 12.—Willow, without Lattico Feed. 


and taking ont any foreign substance which may be in the 
Waste, prepares same for the breaking-u p machine, and is adyised 
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where a production up to 20,000 Ib.’^per week of fifty-six hours is 
required. Where a larger production is required the waste-prepar- 
ing machine may be recoinmended in place of the above. The 
maohine is oonstructed with a fan and back and front dust 



Eio. 13.—Willow, without LatticQ Food, 


grids. Oylinder iitted with three wrought-iron hoops and with 
patent shields on oover. 

Mßihod of Worhing ,—The waste is put into the machine by 
hand, the inovable grid is closed, and then the revolving oylinder, 
fitted with six rows of strong teeth, throws the waste against the 
three rows of teeth attaohed to the bars in the oover. After a 






































































































































108 


OOTTOIT WASTE. 


short interval the grid is opened and the waste is roady to he 
taken out. 

Prodvßtion. —About 20,000 Ib. per week of fifty-six hours. 


Dimensions, Wdghts, Speeds, eto. 


Space Occupied. 

Driving Pulleys. 


Approsimato Weights and 
Outside Measurement. 

Length. 

Heiglit. 

Width. 

Diam. 

Width. 

Speed 

permin. 

Power 

Roquired. 

Gross. 

Net. 

Wlien l^ieki!<i. 

6 ft. 

6 in. 

7 ft. 

6 in. 

6 ft. 

6 in. 

14 in. 

4 in. 

320 

revs. 

abont 

21.H.P. 

34 

cwts. 

27 

C'.wfcs. 

IGO eul). ft. 


The Willowing Machine, with Patent Lattice 
Feeder. (Fig. 14.) 

(56 in. wide on cylinder.) 

For opening and oleaning various kinds of sott cotton waste, 
inoluding soutoher droppings, card fly, strips, eto. 

Specifieation. —Patent lattice feeder, dust grids, fan for down- 
draft, patent movable roller, overhead delivory creeper, patent 
rack motion. 

Special Features. Patent lattice feeder ensurcs the waste 
being fed the full width of oylinder, thus oqualixing the stniin 
put on the grids. 

Patent rack motion enables the atteudant to T.-ogulate the 
length of time the waste is operated upon by the machine. 

Extras. —Patent dirt remover. By meaus of a wrought- 
hon scroU revolving under the machine the dirt is removed 
into a cast-iron receptacle outside the machine. Over this is 
an elevator having an endless chain of buokets which lifts the 
dirt, carries same to the back of the machino, and d,opo8ita it 

into a box or bag, preventing an aooumulatiou ot dirt undor the 
machine, 

ProdAictwn.—khoat 9000 Ib. per week of fifty-six hours, varying 
aocordmg to the dass of waste to be cleaned. 

^ote.—Whüst . working, see that the projection on taking-in 
wheel comes one or two inches past the stop. After the wheel has 
gone out of gear the projection must fall against the stop. 
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Dimensions, Weights, Speeds, etc. (Fig. 14.) 


Spacio Oöcuipied. 

Driviiig Pulleya. 

Power 

Rocpiirecl, 

Aj^roximate "Weiglits and 
Outside Measureineiit. 

Liuigtli. 

Hüiglit: 

Wulth. 

Diani. 

Rav'i. 
per iniii. 

Gross. 

Nüt. 

Wlien .Packed. 

10 £t. 
Gin. 

7 fli. 

6 in. 

7 ft. 

14 in. 

3Ö0. 

about 

3 

56 

cwfca. 

47 

cwts. 

230 cub. ft. 
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the opening and oleaning or willowing machine where a large 
produetion is reqnired. The maohine is strongly designed and 
simple in constrnction It consists of hand feeder with hardwood 
lattice. One pair feed rollers covered with toothed disks. Iron 
cylinder covered with hard-wood lags fitted with strong Steel 
teeth. Iron doffer covered with metal plates fitted with hardened 
and tempered steel teeth. Two iron calender rollers. Chain to 
drive the feeder. Strap-moving apparatus. Starting and stopping 
motion for doffer and feeder. Iron cover over cylinder and iron 
casing underneath fitted with door. 



Eig. 15.—Preparing Maohine for Hard Waste, 


Illustration .—This shows at the delivery end a lap-forming 
apparatns which is not required for the purpose above described. 
Instead, the waste, after being stripped from thedoffer.by the 
calender rollers, falls on to the floor and is then ready to be taken 
to the breaking-up maohines. 

Produötio7i .—The ajjproximate produetion per week of 56 
hours for a maohine 40 in. wide is 60,000 Ib,, and for a maohine 
48 in. wide 80,000 Ib, This machine is made by Messrs, 
Tatham. 

BreaJdng-up Machine, (See Mg. 16.) 

This maohine is used for opening into fibre cop-bottoms, 
reelers or other kinds of hard waate, and is construoted with 
varioiis numbers of cylinders from one to eight to suit the quantity 
and dass of waste to be dealt with, and floor spaoe available. 

Specification ,— Machine with patent welded wrought-iron 
cylinders 21'J' in. wide over all, mounted with hard wood lags, 
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Dimansionsy Weights, S])GGäSy etc. 


Wiiith of 
Miiühinü. 

Spaco 

Oocupieil. 

Driviug Piilleys. 

iüiprox, 

Power 

Approxiiuattt Weiglits aiul 
Outside Meaauruinent. 

Diani. 

Width. 

Speed 
per itiin. 

Requirecl. 

Gross. 

Net. 

Wluni Piicked. 

40 in. 

12 ft. 6 in. X 

7 ft. 8 in. X 

5 ft. 3 in. 

24 in. 

CJ- in. 

250 

revs. 

10I.H.P. 

94 

cwüa. 

75 

cwts. 

460 oub. ft. 

48 in. 

12 ft. C in. X 

8 ft. 4 in. X 

6 ft. 3 in. 

24 in. 

7 in. 

250 

revs. 

131.H.P. 

101 

cwbs. 

80 

cwts. 

500 CLib. ft. 


litted with hand-forged steel teeth 19 in. wide on teeth. Steel 
cylinder shaft with hardened necks. Lattice feeding creeper 
18 in. wide with patent treble-feed rollers to the first maohine. 
Reversing motion to the feed rollers and lattice creeper. Patent 
bearings to all the feed rollers. Cages and oage gearing. Guards 
for the side and cross-shaft wheels, and for the wheels which 
drivc the bottom cages. Improved self-oiling cylinder pedestals. 

Special FeaturcH .—The patent welded wrought-iron cylinder 
is niade with the shell, arins, and bosses, all of wrought-iron and 
welded. It is the only cylinder made with the shell in a con- 
tinuous sheot welded together, and is the strongest, easiost totiirii 
and safest and best for quick speeds and high production, 

The self-oiling cylinder pedestals are of improved type, and 
aro litted with best brass steps. The collarsof the cylinder shaft 
run inside the pedestals, and project into the oil reservoir at the 
bottorn. Tho oil, after lubricating the shaft, runs back into the 
reservoir, thus prevonting wasto. 

The patent boarings to the feed rollers have beon recoiitly in- 
troduced in ordor to increaso the rigidity of the feed rollers in tlio 
middle; this preveuts the material from being pluckod through, 
holdiug same firmly whilst being opened by the cylinder. 

Extras, —Self-acting soaping machine for adding to the 
broken-up wasto a mixture of soap and water as it leaves the 
last or finishing cylinder. To card and spin suooeasfuUy tho 
addition of soap and water in oorreot proportions is essential. 
A brcaking-up maohine is shown in fig. 16. 
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Lap"forming macliines attached to the delivery end of oius 
two, or three cylinder machines are frequently siipplied to 
laps, five of whioh oan then be placedon to the feeding lattioo ol 
the succeeding breaking-np machine, This is a good nystiom to 
adopt where length of room is limited. 

Pan with oast-iron dust pipe for down-drai’t behind oacli 
cylinder, and with delivery lattioe apparatiis, for opening vei’y 
dirty or dyed cotton waste. 

Belt-shifting apparatus with loose driving pulley. 

Wheel guards to the large wheels on feed rollürs and to tho 
wheels on delivery cage. 

. Lag covering for the cylinders can be supplied litted with 



Fia. IG.—Cop-bottom Machino. 


flat and headed steel teeth or round polished needlc-pointed sted 
teeth, 

Production .—Where a quantity of 5000 11). and upwardw of 
thread waste, say iip to 40’s counts, is to be treated ])ov wcu^k of 
fifty-six hours, it is advisable to have the maohiiie of six cylinders, 
and One passage of the waste through the machino is g(nun‘ally 
sufQcient. The production averages from 5000 to GOOO Ih. jxn' 
week of fifty-six hours. If machines of less nuinber of cylimhn’w 
are installed the production will be correspondingly Ic^rh. 

Driving Pulleys .—Driving pulleys 12 in. diametcr ])y 0 in. 
wide for one cylinder, or 12 in. diameter by 8 in, wido whcn one 
beit is made to drive two cylinders; in this case tho Hocond is 
driven by a side rope from belt-driven cylinder. It is not advinod 
to have fast and loose pulleys on cylinder shaft. 

Speed of driving pulleys, 800 revolutions per minuto. 

Power required .—About five indicated horse per cylinder. 











THK ()1'I^NIN(J ANP OnKANlNG OF COTTON WASTE. 113 


//oor Spaco (honpioAlf Approximatö Weights a7id Meastmme^its are 

cta föllötos :— 


MaeldiieM without Fans. 




th'iws. Nt>l- 


MncliiucH witli Fans, Dust Pijies, and 
])Lilivöry Appamtus. 


Olltsiili' 

t'Ubii* Exlvumo 
Mtmsiin'- 
mont 

hu'k.'Il. I'B'iKtli- VViillli.i 


OroHH. Ntit, 


Outside 

Ciibic Exüoino 
Measuve- 

IJKUlt -- 

l'Ä. Width. 


; I 

j t?wis, jCwtH, (^ih. Ft. Ft, hl. Ft, lii. (.Iwts, Owts. tlub. Ft. 


I i'yliuclin* iJil 


iJil üHt) 

«ift HO 
Sü 07 010 

HO IM) .Hin 

l.MH um 1010 

KM KiM I:ii0 

li)I 1.^.0 1410 

2:10 177 1010 


•t 0 lOß 80 

4 0 K)7 112 

•1 i) 109 18S 

•I 9 201 UM 


IM 297 

00 ßlO 

80 720 

112 980 

18S 1140 

UM 1850 


4 9 288 190 löOO 
4 9 205 210 1770 


A soapiiiK imu’hiiu' wuijsdiH 4^ (iwfcs, gross, 2} c-.wbH. not. Oiifcsido oubic moasuro- 
miMit, wln’ii parkod, 89 ft. 10 in., und lulds 8 ft. 8 in, to tlio broaking-up macliino. 

A lap f«»rming marbinu wtdgliH ‘jrxnvts. gross, 21 rnvts. net. Outside eubic moaauro- 
iiieiil, wheti pfiekt*d, 54 ft,, and adds 8 ft. 10 in. fco the broaking-iip maebino. 


PirJerring Mnohhio (\iflln<hr (Tatlnvm*}}), (Hoo Fig. 17.) 

Soft wasUs inclinling oard ily, Hfcrips, «cutchor droppingo, 
s\V(»pfUMgs, Htncking lapH, otc,, affcoi* hoing nuulo iiito a mixingaro 
tunnlu’d oot. Htdior inixod and [zropanul for tlu3 Houtchor, oiie 
passago throngdi this inaoliino is giniorally Huniciont. 

Sjwritirdtian, l*atont woldnd vvrought-ii*oji cylindcM* luountocl 
wilh hardwond lags lUtod with hand-forgüd Htool toofch. Stool 
(^yliudor Hhal’t witli hardonod iitujkH. Lafcfcitio fotiding croepor. 
I'\*tulor Hjuanally adapLod for Hoffc wasitu. EovorHing inotion to- 
ihn- iVnd rollorn and lafctico oroopor. (Jago and cago goaring, 
(tuardn t(> HitU». and üro.^H-Hhaft wIiooIh. Jinprovod Bolf-oiling. 
(’vlindor podostaln. 

Tho makers advi.so two oylindorH wlioro thoro ifl a good propor- 
tiioi of thrnadn in th« \va.sto. 

SpnutU paliont woldod wroiight-iron oylindor 

in nnuUi with tho filioll, arniH and boBsos all of wrought-irou and 
woldod. It iB tho only oylindor mado with tho sholl in a oontinu- 

8 
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ous sheet welded together, and is the strongest, easiest to turn, 
and safest and best for quick speeds and high produotion. 

The self-oiling cylinder pedestals are of an improved type and 
are fitted with best brass steps. The collars of the oyliuder shal't 
run inside the pedestals and project into the oil reservoir at the 
bottom. The oil, after lubrioating the shaft, runs back into the 
reservoir, thus preventing waste. 

Extras. —Self-aoting soaping machine for addiiig to the 
broken-up waste a mixture of soap and water as it leaves the 
last or finishing cylinder. To card and spin suceessfully the 
addition of soap and water in correot proportions is essential. 



Fig. 17.—Pickering Machino of Oue Cylinder. 

Fan with cast-iron dust pipe for down-draft behiiid oach 
cylinder and with delivery lattice apparatus for opening very dirty 
or dyed cotton-waste. 

Belt-shifting apparatus with loose driving pulloy. 

Wheel guards to large wheels on feed rollers and oii cage, 

Illustration ,—The wheel guards over the large whools on 
feed rollers and over wheels on delivery oage are only suppliod if 
speoially ordered. 

Productio7i .—The waste is passed once through the machine, 
and the produotion of a single machine 21J in. wide on cylinder 
is about 6000 Ib. per week of fifty-six hours, the produotion of 
the wider machines being in proportion. 

Drivmg Pulleys .—12 in. by 6 in, for one cylinder, or 12 in. 
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by 8 in. for two cylinders, tlie second cylinder being driven by 
side rope from belt-driven cylinder. 

Speed of driving pnlleys about 800 revolutions per minute. 
Power Bequirod ,—About four indicated horse per cylinder. 


Oiie-Cylhuiür Miacliiiic. 

Two-Cyliiider Machino. 

Widtli Oll 
Oyliiidtir. 

Space Occui)ied. 

Approxinifttü Weiglits 
and Outside Measiire- 
ment. 

Space Occupied. 

Approximate Weiglits 
and Outside Mea.sure- 
ineut. 

ln. 

Loiigtli. 
Ft. In. 

Width. 
Ft. ln. 

(TrOHH. 

Owts. 

Not. 

Owts. 

Wheii 
Piickcd. 
Cub. Ft 

Liuigtli. 
Pt In. 

Width. 
Pt. lii. 

Gross. 

Owts. 

Net. 

Owts- 

Wheii 
Packed, 
Cub. Ft. 

21i 

9 3 

4 9 

29 

23 

230 

lö 10 

4 9 

ÖG 

45 

410 

28 

9 3 

5 4 

32 

25 

202 

15 10 

ö 4 

62 

49 

470 

34 

9 8 

ö 10 

3ö 

27 

295 

15 10 

5 10 

08 

53 

530 


A soaping miichiue woighs 4$ cwlis. gross, 2;^ owts. not, outside ciibic mcaaurement 
whou packocl 3U ft. 10 in., and adds 3 ft, 8 iu. to tlie Pickering macliino. 


Splköd Cylinders, (Seo Pig. 17 a.) 

Perliaps the most distinguishing feature of auy machino 
specially designed for breaking up any cotton wastc into which 
the final öpinuing twist has been imparted, consists in using from 
0110 to eight cylinders built up of comparativoly tine spikes oi* 



Fiu. 17a.—Spiked CyJiudcra. 

toeth. Harder the waste may be, and moro it roquires oponing, 
tho moro cylinders the cotton is treated by. !Por example, a 
good machine for cop bottoms oontains six cylinders all in one 
machino, and the cotton is treated by all these cylinders with only 
onoe feeding and one delivery. In some cases tho same waste 
may be passed twice through a machine oontaining only three 
cylinders, These spiked cylinders, with but slight modification, 
appear equally suitable for treating woollen and worsted oard 
waste, flax, hemp, and jute waste, etc. It is not oonsidered to 
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damage the libre much, or at any rate to biit a slight extent, the 
main objects being to lose the dirt and to thoroughly open out 
the fibrous material. Cop bottoms and hard cotton waste 
generally speaking are very clean, and need little attention in the 
way of losing dirt, but require the maximum amount of treatment 
for opening and re-fibring. A description of these cylinders as 
made by Messrs. Hetherington will convey the best idea of the 
special featiires desired in this type of machine. The cyliii- 
ders are of wrought iron, combining strength with lightness. 
They are ttirned all over the surface, and covered with beech 
lags, oontaining in the aggregate 10,000 to 11,000 teeth. These 
may be either black hand-forged cast-steel teeth, polished round 
Steel teeth, or Hardings* patent fiat pins. The cylinder shafts 
are of steel, andrevolve in automatieally self-lubricatingpedestals, 
fitted with gun-metal steps, the oages are of cross-woven wire,. 
jointed with out solder, therefore not affected by heat, and with 
iron bound on the edges. The feed rollers are provided with a. 
reversing motion, so that in oaae an accident should oocur, or be 
apprehended, they can be instantly reversed, preventing the entry 
of additional material, and arresting the further passage of that 
already in the machine; and a motion is provided for stopping 
all the parts other than the cylinders." 

Wcightimj of Feed Boilers. 

A special detail of some importance in connexion with the 
foregoing machine consists in the method of weighting the feed 
rollers. The method inuse for many years past on waste openers 
and on ordinary cotton openers and scutchers also, has been to 
apply the weight to the ends of the rollers outside the framing. 
In the above case the weighting is applied to the feed rollers in- 
side tho framing, and this brings the pressure as near as possible 
to the point where the rollers bito the cotton waste. This foature 
is of importance, inasmuch as it tends to prevent “ pluoking " of 
the cotton through the rollers, an evil which has often been ä 
serious defect on openers, scutchers, and cards, either in ordinary 
cotton treatment, or in the treatment of cotton waste. In this 
connexion makers and users of the machines have to chooso 
between tho lesser of two or three ovils. Sufficient rigidity of the 
rollers to prevent pluoking oould be obtained by making the 
rollers of larger diameter, but in the case of the actual strifcihg. 
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point of last roller, large diameters place the settings too wide 
apart. Yet again, narrow machines will give shorter rollers, whioh 
are more rigid than the longer ones, but the'narrow machines are 
of limited production. Long, thin, feed rollers are in a sense 
necessary, and yet they frequently give or permit plucking of the 
ootton, and heiice the probable value of bringing the weights 
insid© the frame ends. We are of opinion that this is a sound 
principle, and worthy of extended adoption either in openers, 
scutchers, or cards, or in ordinary ootton treatment as well as 
with cot ton waste. 


Preparation System, 

The preparation System being a kind of cross between ordinary 
ootton spinning and oondenser spinning, lends itself natnrally to 
making a harder twisted yarn, spun either on a mule with draft 
rollers or eise on a ring-frame, the yarn being more suitable for 
warps than for weft. The ring-frame is not much used in the 
spinning of ootton waste yarns. 

The Willoto. 

The clistinctivo features of the Willow are : (1) the use of a 
limited nuinber of stroug, blunt, nearly round teeth or spikes, 3 in. 
to d- in. long and from § in. to 1 in. or so diameter at the top ; 
(2) oontinued treatment by the beater before delivery, the feed 
and delivery being intermittent for the purpose, whereas in other 
opening machines the feed, the treatment, and the delivery are 
oontinuous. 


Co 2 )-hoUom Machine. 

By oontrast, the treatment of the cotton in the picking or 
cop-hottoin maohine is by a very large number of very fine teeth 
iniluitüly more searching among the fibrous material. By a 
clutoh and bevel arrangement attached to the feeding end of the 
maohine, the latter may be stopped or reversed as required. 
Eaoh Steel tooth or spike about i in. long and fV diameter. 

Bloiü-room Fires, 

It is of even more importance to isolate the room wherein 
the opening is done in cotton-waste mills than in the case of 
ordinary ootton spinning, and numberless fires have occurred 
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through hard substances getting to some of the beaters or cylin- 
ders and striking fire, many fires also oocurring through friction, 
or through waste lapping round the feed-rollers. It is inadvis- 
able to have the mixings of cotton waste stored in the room where 
the picking and opening are done. Hand fire extinguishers of 
the kind that start off when turned upside down should be ready 
for fires at the start. Water buekets and hose pipes should be 
always handy in the breaking-up room, which should be as 
fire-proof as convenient and have provision for the water drain- 
ing away readily after a fire. 

Heavy Driving, 

The six or eight cylinder cop-bottom or hard-waste breaking 
machines especially are very heavy to drive, and other initial 
machines are by no means light, so that the opening room should 
be as near the driving power as may be convenient. 

Eunning eaoh cylinder at possibly 800 revolutions per minute, 
a machine of the largest oharacter, i.e. eight cylinders, may require 
as much as 38 LH.P. The practice of having only a fast pulley 
on such a machine and having to stop the driving engine in Order 
to stop the breaker, is not to be commended, and it is better to 
use fast and loose pulleys as on an ordinary opener or scutcher. 

One method of distributing the driving in the case of a six or 
eight cylinder machine is to drive down by a wide beit to each 
alternate cylinder and to drive each inteiwening cylinder from a 
belt-driven one by means of an endless band. 

Between the fluted feed rollers and eaoh cylinder there is 
often placed a Steel full-width plate, somewhat after the style of 
the mote-knife on a carding engine. 

The material being driven on to the edge of this cutting plate 
is more or less broken or cut up, the shape, angle and sharpness 
of the blade being subject to some amount of Variation. The 
cotton should be kept in good condition and well set to prevent 
hard, thready waste eiids. In some oases the cylinders are re- 
versed after several weeks’ running. 

The Soa])er. (See Kgs. 18 and 19.) 

As stated, a soaping arrangement is often attäched to the 
delivery end of a cop-bottom or hard-waste breaking machine. 
The objeot of the soaper is to oonstantly spray a mixture of soap 



THE OPENING AND GLEANING OF COTTON WASTE. 


and water upon the opened waste that is being taken np the de- 
livery lattice. The soap-water is put into a small tank which 
contains a roller of wood or other material, partially immersed in 
the water and driven slowly round from one of the cages. Natur- 
ally the roller picks up some of the soap-water and this is con- 
tinuously brushed off in a fine spray by a brush quickly revolved 
from the oylinder, the soap-water spraying on the waste. This 
. soap-water solidifies the waste and prevents the latter from fiying 
about, but the mixing of soaped waste should stand from one to 
two days before using, to seoure uniform Saturation. ^ 

Soinetimes other kinds of waste in addition to cop-bottom or 



hart! waste aro niore or leas treated with soap-wator, but more 
oftüii a large degging ean is conaidered a sufiiciont apparatiis for 
the purpose in the case of very dry, soft wastes. In inaking a 
mixing of waste that is very dry and fiulTy and has not beeiu 
treated by a soaping inachine, overy layer of waste may bo soap- 
waterod by the degging oan boforo another layer is put on. The 
soap-inixturo maycousist of about 1 Ib. of soft soap (or its equi- 
valent) put to a gallon or more of water and sufiiciently boiled 
to obtain a thorough raixture. 

If a soaping inachine be usod, the boiling or mixing tank may 
be connected by a pipo to the small tank of the soaper, the latter 
being possibly fitted with a ball-top to automatically oontrol i(he 
refilling. 
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Such is the fluffy, light characteu of the ootton waste as it 
leaves a six-cylinder cop-bottom breaker, that it is often deemed 
necessary to spray it with soapy water as it leaves the machine. 
A soaping machine is applied when ordered, and is attached to 
>fche delivery end of the breaking-up machine. The soapy water 
tends not only to make the waste stick better together, but also 
slightly adds to the weight. The soaping arrangement stops the 
waste from flying about, but the waste should afterwards stand 
for a day and a night before using at the next machine, to permit 
a reaSonable amount of re-drying. The soaping apparatus is not 
indispensable to one of these hard-waste breakers, but is often 
useful, and must be ordered and paid for as an extra. In fig. 18 
A is the tank of soap-water, B the soap-roller, 0 the spray-brush, 
I) the delivery lattice. 

Pig. 19 shows a Pickering machine with a soaper attached. 

Single CyUndeTj Three öylinders, and Six Gylindars, 

These beech lag and spiked oylinders are used in a horizontal 
direction, usually have a down-stroke, and raay have any speed 
up to from 750 to 850 revolutions per minute. As stated, it is 
possible to make machines with only one cylinder, with as many 
as eight cylinders, or with any number between these extremes 
of one and eight. In a single oylinder maohine the hard waste to 
beiopened is plaoed upon a feed lattice in the usual way, and then 
passes between three fluted rollers to the cylinder. It is not 
essential that a fan be used in this one-cylinder maohine, as the 
air current created by the quick revolution of the cylinder will be 
found suflQcient to carry the ootton to the wire oage from whence 
the ootton is delivered behind the machine. A one-cylinder 
machine might occupy a floor space of 12 ft. 2.J- in. by G ft. 
Briving pulleys 12 in. by 6 in. wide. Speed of cylinder about 
800 revolutions per minute. There might be used a strap driving 
•counterrshaft from main shaft 6^ in. width. the length depending 
«upon local ciroumstances. A strap 5 in. wide might be used to 
drive the cylinder from the counter-shaft, the high speed of 800 
revolutions per minute making it advisable to use a counter-shaft. 
To drive cross-shaft from cylinder use a beit 8 ft. 10 in. length by 
2 in. wide. To drive the slow motion shaft from cross-shaft use 
a beit 11 ft. 6 in. length by 1^ in. width. The brush of soaping 
apparatus from the cylinder may take a beit 10 ft. long by 







Fig. 19.—Pickeriag Machiiao, wifch Soaper attached. 
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1:^ in. wide. The rope for driving the roller of soaping apparatiis- 



from delivery cage may be 3 ft. 8 in. long 
by f in. diameter. According to the num- 
ber of cylinders employed in a machine 
there wonld be certain of above belts dnpli- 
oated. 

Six-Gylmchr Maohine. (See Fig. 20.) 

There are several important benefits re- 
sulting from nsing one machine with six 
cylinders rather than passing the same 
Waste through a machine with one to three 
cylinders two or more times. If the waste 
concern is of any size, so as to provide 
sufficient and full work for the six-cylinder 
maohine, the latter is to be strongly re- 
commended, and especially if the hard 
waste is fine or very hard twisted, a 
maohine of even eight cylinders is often 
deemed advisable. It has been found that. 
by iTsing single - cylinder machines, and 
passing the same waste six times through, 
about 600 Ib. of waste per full working day 
could be treated; biit by using a six- 
cylinder machine, 1200 Ib. per day may 
be opened and cleaned sulUciently. One 
man can readily attend altogether to the 
six-cylinder machine, and in this way a 
distinot saving in cost of labour is ob- 
tained. Any of these machines can be 
made to work, eithor with or without fans, 
although tho use of fans will liolp to carry 
away the dust if the cotton waste is very 
dirty. Cop-bottom waste, however, is usu- 
ally quite clean, unless it has been thrown 
amongst the sweopings.. In a six-cylinder 
machino, the material, after leaving the 
first cylinder, passos over the wire oages 
to a pair of heavy rollors, where it is com- 
pressed and thon oonducted, automatioally, 
to the feed rollers of the second cylinder 
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and similarly to all the other oylinders. It is to be noted that it 
is common to drive all the six oylinders at the same speed, say 
at the rate of 800 revolntions per minute. In its passage from 
oylinder to oylinder the cotton waste aoquires an evenness that 
oannot be obtained from repeated hand-feeding, and this is all in 
the direction of obtaining a superior quality of treatment of the 
waste. There is also an increase in production due to the increase 
in speed given to the feed rollers at each succeeding cylinder. An 
idea of the six-cylinder machine as constructed by an eminent 
firm will be gathered from fig. 20. 

Gotton Wastß—System of Machines. 

Previously we have given a description of the Oldham willow 
as extensively used for the first opening of dirty soft waste. Oom- 
plete Systems of rnaohines for treating such wasfee differ wifch 
different firms, but a particular System rauch in evidence is re- 
capitulated below:— 

1. Improved Oldham willow such as desoribed. 

2. Single scutoher, either of the ordinary cotton type or con- 
taining certain special features, such as hopper feeders on the one 
hand, or extra beaters on the other hand. 

3. Breaker card supplied with two full width laps in order to 
get unifoi’m work and delivery by means of Scotch roper. 

4. Pinisher card having the waste fed to it on the Scotch feed 
principle, and equipped with either a ring-doffer condenser, or a 
leather tape condenser. 

ö. Waste mule supplied witli long condenser bobbins of cotton 
waste Strands. As an alternative a continuous waste spinning 
frame may be used for producing ^ the very ooarse yarn spim out 
of dirty soft waste. 


The Scutoher. 

Although the method of applying a hojoper feeder- to the 
breaker carding engine, and supplying this with loose cotton is, 
at the present timo being strongly advocated by some people, 
it is yet a very common practice to raake the cotton waste into 
laps on the soiitcher. Such a scutoher can be made of any suit- 
able width, and usually this width is considerable, reaching 
possibly 48 in. or 49 in. The piano feed regulator may be 
either left off or it may be applied if desired, much on the same 
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lines as for an ordinary cotton soutoher. It is best to have the 
pedal levers pivoted on knife edges, as these give a yery sensitiye 
action, and are probably less liable to be adversely affeeted by the 
dust and fly, which oannot be entirely prevented from getting to 
these parts. It is probable also that the modern prinoiple of dis- 
pensing with the bowl box of the piano motion will be found 
particularly suitable for a cotton waste scutcher, since the newer 
lever Systems are far less liable to be adversely affected with dust 
and fly than any motion in which the bowl box and sliding bowls 
are retained. In some cases just one ordinary soutoher beater 
only is used, and is built with two or three blades, just acoording 
to Order; in either case each blade is planed on both edges, so 
that when one edge becomes worn the beater may be turned end 
over end, so that it is reversed in its bearings, and unworn edges 
are put into action. ISTaturally the framing should be strong in 
Order to treat cotton waste without excessive breakage of parts, 
and all gearing should be well covered in. It is also good praotioe 
to have the beater pedestals working in self-oiling bearings. 

Extra Beaters, (See Fig. 21.) 

As previously stated, praotice varies greatly in regard to the 
machines used for the blowing-room treatment of cotton waste, 
and scutohers, for example, may be built with just one beater as 
described, or double scutohers may be used in which there are 
two blade beaters, or even three if desired. 



Messrs. Platt, for example, make a special form of soutoher 
in which there are two beaters plaoed together, but only one fan 
and one pair of cages are used. In passing from the feed lattice 
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to the first beater or picker cylinder the cotton waste is guided by 
rather large diameter fl.uted press rollers, and held down to the 
smaller diameter feed roller. The waste passes between the feed 
roller and the noses or short ends of pedal levers which form part 
of the piano feed regulator. As stated, the first beater is more in 
the natnre of a spiked cylinder, and contains a large number of 
closely eet small Steel spikes, which give a most thorough Separa¬ 
tion and opening out of the cotton waste, somewhat after the styl© 
of the well-known Kirchner or oarding beater. It is fair to as- 
sume, indeed, that the action of this picker beater more resembles 
that of the licker-in of a oarding engine than that of a blade 
beater. However, in this oase both kinds of treatment are ob- 
tained because the blade beater is right dose up to the picker 
beater, with no intervening feed rollers, oages, or other parts. 
As a matter of fact, one single large curved top cover is made to 
fit over the top of both beaters. There is a somewhat peculiar 
shroud or casing to each blade beater to prevent the soft cotton 
waste from stringing round and adhering to the blade, thus as- 
sisting the Work of the Stripping plate. It is perfectly obvious 
that this double and varied treatment will be very effective in 
opening and cleaning soft dirty waste. Kollowing the second or 
blade beater there are the usual two cages and fan, followed again 
by four calendars and the other lap-forming parts. The driving 
pulleys on the ends of spiked cylinder and blade beater are re- 
commended at 12 in. diameter by 4 in. width, giving a speed of 
1075 revolutions per minute, A scutcher of this type, with both 
cylinder and beater, may absorb about 5 I.H.P. when working 
without hopper feeder. 

To secure the best results, both in regard to cleaning, opening, 
and for making regulär laps, it is best to apply a hopper feeder to 
this double beater scutcher, although this takes up a litfcle more 
spaoe, and will absorb more in first oost. The hopper feeder has 
well proved itself as a most ellicient attachment to either opener 
or scutcher which is fed with cotton in a loose state, since it will 
treat the desired weight of cotton or cotton waste most effectively 
without injury to the fibre, and with a minimum amount of atten¬ 
tion. In the oase under notice the pulleys to be placed on the 
Stripping cylinder of the hopper feeder are fiixed at 10 in. diameter 
by 3 in. by 3 in. wide, and the speed about 300 revolutions per 
minute. 
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Gojp‘hoUom Braakmg Machine. 

For the early treatment of cop bottoms or any hard waste, the 
"Oldham willow and other machines with ordinary beaters and 
oylinders containing porcupine knives or fuU-width blades, do 
not appear to give a sufficiently individnalized treatment of the 
fibres. 

We may remind our readers that the term “ hard waste " is 
applied in a general way to all waste into whioh the fin^l spinning 
twist has been introduced, and which, therefore, is of a much 
closer and harder nature than any waste made at any of the 
machines coming before the mule or ring frame. Oop bottoms, 
Spinners’ hand waste, reelers’ waste, winders’ waste, doublers’ 
waste, thrums from slashers, and weavers’ waste, all come under 
the general expression of hard waste. Oop bottoms form prob- 
ably by far the largest dass of this kind of waste, and the first 
hard waste breaking machines are often termed cop-bottom 
machines. Such machines will most effectively break up into a 
soft fleecy mass almost any kind of hard cotton waste, which 
latter may afterwards be re-spun and manufactured into sheetings, 

■ cheap towels, cotton blankets, and flannelettes, or be converted 
into wadding, gun cotton, etc. 

There are various makers of these hard-waste breakers, and 
since their introduction various detailed improvements have been 
discovered and applied by one machine-making firm or another. 
The makers claim that the materials used in the construction of 
the machines are of the best, and that care is taken to have every 
part well linished and well fitted. It is claimed that such machines 
are also elfective for cleaning opener and scutcher droppings, al- 
though we have described the Oldham willow as being an exoellent 
machine for such waste. The use of these machines is not con- 
fined to the cotton-waste trade, but they may be also used for 
treating woollen and worsted waste, flax, hemp, and jute waste, 
or in short almost any kind of waste produced from any of the 
leading textile fibres, exoepting perhaps the more expensive silk 
fibre. 

Single-heater Lap-forming Söutching MaoMne, with Hopper 
Feeder. (See Fig. 22.) 

These machines are espeoially oonstructed for working waste, 
and prepare the laps for the breaking oarding engine. 
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S2)ecifioation .—Hopper feeder with upright spiked lattioe, and 
with improved grid arrangement. Single soutoher with patent 
foed regulator. Improved pedal motion. Consolidated lap end 
with foiir compression roUers. Two bladed beater. Pan for 
dowu-draft. Improved ring pedestals for beater and fan. 
Positive knooking-off motion. Patent lap roller. 



Fia. 22.—TaUiam’s SL-utclier with Hopper Feeder. 

Sj^ecial Features, 

IMi«' hopper l'eedor is driven throngh the cone drums on the • 
ensiiring an even and regulär Üeece, 

Tlio cone di’ums are of large diameter, ensuring an effective 
(lriv(‘. 

Production .—About 20,000 Ib. per week of dfty-six hours. 


Dimensions, WeiijhtSy Speeds, etc. 



Drivintir PulloyK. 

Approxinmte Weights and 
Outsule Measiiremeiit. 

LrliKtti. 

Widtli. 

Diiini. 

Speed 
per min. 

Gross. 

Net. 

When 

Packed. 

19 ft. 0 in. 

7 ft. G in. 

12 in. on 
Beater. 

1300 to 
1400 revs. 

155 cwts. 

106 owts. 

397 oub. ft. 


The Scutcher Bars and Lap-licking. 

Tho scutcher used in the ootton-waste business is usually 
very muoh on the usual cotton lines but the grate bars beneath 
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the souteher will probably be set very dose together on acootint 
of the short nature of the material operated npon. In some cases 
of dean waste indeed blank plates are placed beneath the beator 
with few if any grate bars, so that the benefit of the opening 
effect of beater may be obtained withont losing any of the material 
as droppings, 

Cotton waste is often very liable to liddng owing to its soft, 
short nature, and especially is this true of broken-up hard waste 
treated with the soaping apparatus. For this reason it is a very 
common practice to use a creel in front of the calenders con- 
taining waste yarn or slubbing which runs in with the lap and 
helps to keep each layer to itself. This involves a certain expense 
and labour in keeping the creel bobbins going. 

There is, however, another serious evil attendant upon this 
practice, viz. that of marking the wire on the carding engine, and 
often considerable damage has been done in this connexion. An 
arrangement, however, has been devised by which a number of 
wires act on the cotton sheet near the cages, and stroke the lap 
sheet into a more solid condition, thus diminishing the lap-licking 
evil. 

A regulär lap is quite as important in the manipulation of 
cotton waste by the condenser System as it is in ordinary cotton- 
spinning, since there are draw-frames to make uniform slivers. 
For this reason when cotton is fed loosely to the scutoher—a very 
common occurrence—it is usual to apply a hopper feeder to the 
scutcher. As a matter of fact—apart from the question of expense 
it is probably a still better practice to use two hopper feeds to 
the scutcher, the second one being equipped with a rogulator 
which keeps the cotton in the feed box at something like a uni- 
5 ^rm height. In cases of a very small plant the scutoher may 
be omitted altogether, and each card fitted with a hopper, but if 
there are say half a dozen or more breaker cards it will prob¬ 
ably pay to use the scutcher with hopper, and feed the breaker 
cards with laps of cotton waste. In such a case a girl may 
easily attend to the scutcher. 

Although scutchers for cotton waste sometimes oontain beaters 
or cylinders of a special charaoter, such as picker cylinders, the 
more usual practice is to employ an ordinary double or treble- 
blade beater. Productions much as for cotton, say 8000 to 1^1;,000 
Ib. per week. It is much more satisfaotory to have a hopper 
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feeder attaohed to the scutoher, as hand-feeding and spreading is 
likely to give variations in the weight per yard o£ the laps. 

The link or tripod regulator is the best for such a scutoher, 
on account of the amount of fly and dirt, since these arrange- 
ments do not need the bowl box and its friotion bowls. Such 
distinctive features as jbeater blades, shrouded to prevent cotton 
sticking, cross-cut feed-rollers to give a good grip on the short 
fibre, fiuted calendar rollers, special creels for holding cops from 
which the yarn is run off into the lap to prevent lap-licking—are 
more or less found on scutohers for cotton waste. 

Attention to oiling and cleaning, the production of good 
selvedges on the laps, good exhaust fiues for the dust, good 
belts and ropes kept under proper tension are as important in 
these scutchers for cotton waste as in those for ordinary raw 
cotton. It is also best to have down-drafts with the dust cellar 
below the breaking roora. 


Ilard Ends. 

One of the most frequent evils in using cop-bottom or other 
hard waste consists in hard ends, or portions of thready waste not 
suliiciently broken up. A waste-spiimer naturally dislikes these 
hard ends as they prevent drafting-out and cause inany broken 
ends. Possible oauses are cylInders in tlie cop-bottorn machiiie 
out of Order, or under-speeded, or slack belts and ropes for driving 
the cylinders, or uneven feeding of the waste. Insufficient grip- 
ping of the cotton by tlie fLied-rollers at this machino may lead to 
plucking the waste through in lumps. 

TJia Crinhiou, 

The ordinary single Crighton is soinetimes used instead of the 
willow for soft waste and is best litted with au inner oil chamber 
to the footstep of the Crighton shaft, this being surroundod by a 
water-hath to keop the footstep cool. Also the Crighton is best 
fitted with a grid which can l)e raised or lowered as i’equired, so 
as to put the bars closer to or farther froin the beater. This pai> 
ticular feature is helping the Crighton to bo adopted to good 
Egyptian cotton in ordinary fine spinning, since it helps in pre- 
venting cat-tailing»of the cotton or stringiiig the sanie. 
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THE CARDING OF COTTON WASTE. 

Thbrb are very material differences between a modern oarding 
engine used for ordinary cotton carding and those used for the 
oarding of cotton waste. In a general way the most notioeable 
difference is seen in the faot that the revolving flat card is now 
almost universally adopted for ordinary cotton spinning, whoreas 
the roller and clearer card still reigns pre-eminent for the carding 
öf cotton waste. The more open treatment of the cotton fibres in 
the roller and clearer card, the turning over and mixing of the 
fibres by the action of the rollers and clearers, the ability to pass 
comparatively heavy bodies of fibres through the roller card, and 
also its ability to treat cotton as mueh as required without takiiig 
ont much waste, are features which have helped to maintain the 
snpremacy of the roller and clearer card for cotton waste, long 
after it has completely lost its hold in the treatment of raw cotton 
in the ordinary cotton spinning and carding processes, 

Boilers and Clearers. 

It will be as well if we just remind our readers of the dis- 
tinotive feature of this partioiilar style of carding engine. Instead 
of flats being placed near the upper half of the cylinder, a series 
of what are termed rollers and clearers are placed in this position, 
a roller and a clearer necessarily working in partnership with 
each other, and six or seven pairs of these rollers and clearers 
filling up all the available space. Each roller or workor has a 
comparatively slow revolution, so that its surfaoe speed might 
average 28 or 30 ft. per minute, while its companion clearer, 
although of smaller diameter, has the miioh higher surfaoe speed 
of possibly 400 ft. per minute. In waste carding, owing to their 
comparatively high number of revolutions, and their small dia¬ 
meter, the clearers* are often made of wrought-iron tubing, each 
of the six clearers having a diameter of possibly 24 in. or 24 in. 

(130) 
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They are usually driven directly from the cylinder by a long 
endless beit, the driving pulley on cylinder often reaohing 30 in. 
or more in diameter. Assuming the cylinder to make löO re- 
volutions per minute, the diameter of driving pulley on cylinder 
to be 30 in., and the driven pulley on end of each clearer to be 
9 in. diameter, a clearer speed would be attained as indicated 
below :— 

150 X 30 150 X 10 

-^ ^_ gQQ ysyoIb, per minute. 

The wrought-iron tubulär oonstruction combines strength with 
lightness, and makes the clearer able to withstand the compara- 
tively rough work and strain set up in carding cotton waste. 
Distiiiotively different conditions exist- in regard to the roUer or 
worker, as this not only has a very slow speed—scarcely part 
of the surface speed of the clearer—but it also has more than 
double the diameter, six inches being a common diameter. As a 
consequence the rollers are more usually made of cast-iron with 
havdened ends, although occasionally they are made of best 
selected and thoroughly well seasoned pine, on iron beams. 
Both clearers and workers may be fitted with shell bushes or 
shrouded ends, with the object of preventing dust and fly from 
gettiiig to the bearings. For the rollers it is a common practice 
to have sprocket chain and pulley driving, as this suits the steady» 
slow, but non-slipping drive that is required to meet the case. 

Äction of Boiler and Clearer. 

Thü action of eaoh pair of rollers and clearers may be de- 
wcrihed soniewhat as follows : Both roller and clearer are set up. 
to hü just clear of the cylinder teeth, and also just about the same- 
clcai’anco from each other. They have the same direotion of re- 
volution, so that their contaot surfaces move in the same directiom 
as the cylinder, although their direotion of revolution is exactly 
oppositü to that of the cylinder. It is to be particularly noted, 
howevor, that the wire teeth of the clearer point in the same 
directiou as those of the cylinder, at the point of juxto-position, 
whereas those of the roller are pointing against those of the - 
cylinder, 

Assuining now that there are some entangled portions of fibre* 
upon the -wire teeth of the cylinder, these would probably pass; 
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the first clearer and reach the roller whicli is further from the 
licker-in. The slow revolution and the oppositely pointing wire 
teeth of the roller would now help to open out and card the en- 
tangled portions of fibre, some of the fibre passing forward with 
the cylinder, and some adhering to the teeth of the roller. When 
these fibres on the roller come opposite the clearer, the latter 
will probably sweep the fibres from the clearer owing to inoreased 
speed of clearer and direotion in which the teeth point. In ex- 
actly the same way the still greater surfaoe speed of the oylinder 
will cause the latter to take the fibres from the clearer, so that 
the fibres will have then been transferred from oylinder to roller, 
from roller to clearer, and then back again to the cylinder. It 
is highly probable that the cotton will have been now sufficiently 
opened so that it will penetrate the cylinder teeth and be now 
oarried forward by the cylinder to the doffer. One pair of rollers 
and clearers would be utteiiy inadequate in operating upon all 
the entanglements of fibre, and any such that may escape one 
pair will probably be acted upon by a subsequeiit pair. It is 
quite possible for some portions of fibre to be opei'ated upon and 
transferred backwards and forwards several times over. Just as 
in the case of the flats of a revolving flat carding engine, a good 
Proportion of dirt and impurities of one kind or another are 
fastened in or upön the teeth of the cylinder, roller, and clearer, 
so that we have the dual oarding Operation of opening and clean- 
ing of the cotton. In the case of having six pairs of rollers and 
clearers there will be only six really and fully effective carding 
points, namely, the nearest point of each of the six rollers to the 
cylinder; while there will be twelve carding points of much less 
value represented by the nearest posLtion of clearers to cylinder 
and roller to each clearer. A very little reflection will lead any- 
one to the natural conclusion that the opening and cleaning 
capacities of rollers and clearers are much inferior to those of 
the flats of a revolving flat card, and all experience has demon- 
strated this, so that for ordinary cotton carding purposes the 
roller and clearer card has nearly been defunct. In such cases 
one single revolving flat card appears able to do quite as much 
effective carding as one double roller and clearer card. 

In spite of all this, double roller and clearer oarding is the 
almost universal System in connexion with the carding of proper 
cotton Waste, and reasons for this are given near the beginning 
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of the present artiole. The double roller and olearer card so 
largely used for carding American cotton a quarter of a Century 
ago eontained only one feed part and one delivery, although 
having two cylinders and two sets of rollers and clearers. This 
System is not in favour for the carding of cotton waste, the ac- 
cepted method being to empioy separate breaker and finisher 
cards, each with its own feed and delivery arrangement. In 
what is termed the Scotch feed, however, the cotton is automatic- 
ally transferred from breaker to finisher. 

S'pecification of Ootton-ioaste Gard, 

By way of conveying a general idea of the construction of a 
cotton-waste carding engine the following specifioation of an 
eminent machine-making firm is given : Single breaker carding 
engine, 50 in. on the wire, with lattioe feed to receive two laps 
from scutcher; one pair of feed rollers 21 in. diameter when 
clothed with inserted wire; one humbug roller 3^ in. diameter 
when clothed with inserted wire ; taker-in 94 in. diameter, clothed 
with inserted wire ; cylinder 50 in. diameter ; seven rollers, 6 in. 
diameter; six clearers, 21 in. diameter ; one clearer, 4 in. dia¬ 
meter, next above licker-in, with or without dirt box ; one wood 
fancy, 12 in. diameter ; one fancy stripper, 3 in. diameter ; dofier, 
30 in. diametei’, and improved liy dolTer comb ; galvani:5Gd iron 
rail between fancy, with door ; wood cover over doffer. (Se(^ 
Fig. 23.) 



“ Wood cover over doffer, with door to fit dose to cover over 
fancy; recess in bends for traverse of Horsfairs card grinder; 
taker-in rollers and clearers with wrought-iron case-hardened 
ends, and cast shrouds at each end whioh oase' up the same ; 
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rollers prepared for chain or band driving; wood oovers and 
oover holders oomplete, and ineluding division sheet with door, 
improved casing to licker-in, and tin-bar casing to oylinder with 
patent setting arrangement.'* 

The Gylinder, 

Exeept in the methods of starting and stopping the cylinders 
and in regard also to kind of oard wire employed, there is little 
differenoe between the oylinder of a cotton-waste card and that of 
an ordinary cotton card. As regards driving, the differenoes may 
oome in more partioularly when automatic mechanism is em¬ 
ployed for transferring the cotton waste from breaker to finisher 
oarding engine. Take, for example, the best-known arrangement 
for the purpose, viz. the Scotch feed, it is necessary to stop and 
Start both the breaker and finisher cards almost simultaneously, 
and to do this in the readiest manner often the two may be 
driven from the same top oounter-shaft from which a separate 
beit each reaohes down to breaker and finisher. The counter¬ 
shaft itself may be driven from another beit running on fast and 
loose counter-shaft pulleys. By moving this one beit from loose 
to fast pulley both cards may be started at one time, and the 
reverse movement of beit will stop both cards together. Various 
individual parts of the oard may be stopped and started inde- 
pendently on much the same lines as for a cotton card. 

The Wire Covering, 

Eeferring now to the wire covering, it will be understood that 
this should be of a coarser and stronger character than for cotton 
counts of 40*s or 60 ’b, for example. It is well known that many 
descriptions of card clothing exist, and in particular are there 
many sorts of wire more or less in use. Eor cylinders and 
doffers two rival forms of oard clothing have been in competition 
for a great many years, yiz, filleting and sheeting. Pillets of 
card clothing cut to about 2 in. wide, made of suflicient length 
to olothe a whole oylinder without pieoing, and wound in a dose 
pitched spiral upon the oylinder, have almost driven the old 
sheets of clothing out of the market as regards ordinary cotton 
cards. In the carding of cotton waste, however, distinctly differ¬ 
ent oonditions obtain, and it is quite a common practice to oover 
the cylinder of a cotton-waste oard with sheets of card clothing 
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in preference to fillet. Perhaps the greatest reason for this use 
of the sheets is that the spaces between the sheets on the cylinder 
materially help in the clearance of the large proportion of the 
leaf, dirt, seeds, and other defects in ootton waste, which would 
be a more difficult matter in the case of an unbroken fillet. In 
other words, what is lost in carding power by having a smaller 
number of wire points acting on the ootton is more than cempen- 
sated for by the greater facility for the above defects to esoape. 
The removal of the dirt and seed can be affected also with less 
risk of damage to the wire teeth. 

Methods of Feeding the Breaker Gard, 

The methods of feeding the cotton waste to the breaker card¬ 
ing engine, and the methods of giving the cotton to the finisher 
card differ from the practice usually obtaining in orthodox cotton 
carding. One very distinctive method of feeding the breaker card 
consists in the nse of an automatic feeding arrangement much 
after the style used for openers. The well-known hopper feed¬ 
ing principle has been suooessfully employed for waste cards in 
this eountry by certain firms who have inade certain modifications 
so as to suit the character of the waste. The use of this hopper 
feeder entirely obviates the necessity for shaping the cotton waste 
into Japs in the lilowing-room at any of the maehines, and yet 
rnakes the work of feeding the card very easy and automatic. 
The inaohine is litted with a patent weighing arrangement by 
means of which the feed lattice is stopped when a certain weight 
of cotton, which can be regulated at will,, has been deposited in 
the receptacle. At regulär intervals this receptacle is opened, 
and the cotton dropped on the constantly revolving feed lattice of 
the carding engine, so that an oven weight of cotton is always 
deposited on a certain length of lattice. 

Comparing this feeder with that for an ordinary cotton opener 
there aro radical differences in the construction and Operation of 
the apparatus for equalizing the cotton, and for oleaning the same 
from the spikes of the elevating apron. The various motions are 
capable of very fine adjustment, and it is stated that a very regulär 
feed can be obtained from this automatic feeder, For heavy, dirty 
waste, which would beoome too much matted if made into laps, this 
feeder is specially suitable, as it delivers the material to the oard- 
Äng engine in a loose condition. This System does not compete, 
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for certain sorts of waste, so much with the more usual One of 
feeding with laps, as it does with the method of spreadiug the 
cotton by hand upon the lattice at the back. In spite of the 
manifest advantages of the hopper feeder, there are soino people 
who still prefer the hand-spreading method, and altliough this is 
the more costly System as ,rßgards labour, there is not the iirst 
cost of the feeder to be debited to Capital. In a manner of spt^ak- 
ing this automatic feeder is a kind of cross between the one used 
for a cotton opener and one used sometimes in tho wool trado, 
Nearly all our readers are familiär with cotton openers, but they 



PiG. 24.—.Breaker Card with Hopper Peeder. 

are not familiär with the wool machine, and a very brief descrip- 
tion of one is given below. In one case used in the wooUen trade 
the wool is automatieally tafcen up, weighed, and fed uniforinly to. 
the scribbler, whioh is almost the equivalent to a cotton opener or 
scutcher. This is known as the Bramwell automatic feeder, and 
was gomg in the wool trade before hopper feeders were introduoed 
to the cotton trade. In this maohine the wool is put into a large 
box having a grating at the bottom for auy dirt tö fall through ; 
and the wool is taken upwards by a spiked 6r toothod elovabiiifr 
apron.^ Towards the top of the apron the wool’ oomes under the 
Operation of an osoillating comb, which strokes back aiiy large 
pieces of the material, the remainder being spread more or lass 
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uniformly along the surface of the elevator, On the ofcher side of 
the elevating apron there is another combing arrangement whioh 
sweeps the wool from the lifting apron and passes it along to a 
kind of weighing scale. This soale is built up of two. curved 
wings, held together by suitable weights, and the whole siispended 
on Steel knife edges. When the scale has received the required 
quantity, it liberates a small trigger, which causes a projeotion to 
catch on one of the teeth of a revolving disk connected with an 
automatic clutch, which disengages the driving beit operating the 
toothed apron, thus instantly stopping further delivery of material 
to the scale, which now remains at rest. When the proper time 
arrives the wings of the scale are opened, and the wool is de- 
posited upon the feed-lattioe in a perfeotly opened state and in ex- 
cellent condition for the cards. Some of the ideas incorporated 
in the foregoing description are utilized in the automatic feeders 
for Waste breaker cards, but are altered and improved to suit the 
special circumstances of the case. 

Double Lei'}) Method. 

When it is remembered that draw frames are almost unknown 
in the treatment of cotton waste, and in the condenser System 
there are absolutely no machines between the finisher card and 
the spinning mule, it will be then understood that some eftbrt 



must be made to secure a uniform sliver or strand from the card- 
ing eiigine. As regards the breaker card there are mainly three 
rival methods designed to secure the requisite uniformity of feed, 
and the carder must choose which one of the three he shail em- 
ploy. Krst of all we have the hand-spreading System in which 
the operative spreads the cotton as uniformly as possible upon 
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the feed latfcioe; and let it be remembered that hand spreading of 
cotton even for a scutcher has been known to give exoeedingly 
level work when done by a sufficiently.careful operative. As a 
rival to this we have the automatic feeder above alluded to. 

A third System—shown in fig. 25 and very extensively 
adopted—is to place two full-width scutcher laps upon the lattice 
feeder of the breaker card, one behind the other, so that we have a 
doubling of the laps, and a mixing of the cotton which produces an 
excellent effect in levelling up the work. In this connexion it 
may be thought that even this is a very limited doubling efifeot as 
compared to that which is common to ordinary cotton spinning. 
*While this is so we are not to forget that a 10 per cent error in 
counts too coarse would give us a 90*s yarn instead of lOO’s, a 
10 per Cent error in ö’s waste condenser yarns would only make 
half a count in diöerence, and if too coarse would give us 4-J-’s 
counts instead of 5's. Furthermore, a slight error in counts of a 
c.otton Waste yarn need not appreciably affect the quality of a 
cheap cotton blanket; nor make the actual weaving process much 
more difficult; but properly spun cotton yarns always need to be 
as uniform as we can reasonably get them to be. The double 
lap System has the additional benefit of utilissing the piano-feed 
regulator at the scutcher, so that we have two faotors which in 
this System help to give a level sliver, viz. the doubling efiect, 
and the regulating eÖeot of the piano motion. 

Sin;fle-BreaJcing Carding Engine, 

(40 in, or 48 in. wide on wire.) (See fig. 26.) 

For comber waste broken-up oop-bottoms, and other kinds of 
hard waste, with patent side-drawing and single coiling and can 
motion. 

Specifioaiwu—Pattern C 7.—One cylirider 50 in. diameter. 
One doller 25 in. diameter. One taker-in 9 in. diameter. Seven 
rollers 5 in. diamete-r of iron, or 6 in. diameter wood lagged. 
Seven clearers 3 in*, diameter, One fancy 7 in. diameter wood 
lagged, driveii by roipe direct from the cylinder. One humbug 
roller 3 in, diameter under the feed roller and taker-in. Im- 
proved conoentrio bends; Steel cover and Shell ends to taker-in. 
Polished mahogany oovers over rollers, clearei’s and fancy. 
Boilers driven by ohain or rope, Dish feeder with one fluted 
i’oller 2i in. diameter, and arranged to receive one scutcher lap. 
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Improved pattem doffing comb and motion. Patent side drawing 
with endless beit to convey the sliver from the doffer to the 
single coiling and can motion, 

Special Features .—The conoentric bends are of an improved 
type, and the roller, clearer, and fancy bracketa, etc,, are adjusted 
^ by means of in, sorews and two hexagon nuts, both vertically 
and sideways, one screw-key now fitting all the nuts, and the 
combination provides a strong, simple, and good arrangement. 



St.‘U’-oiliiig ring bearings to fancy. 

Patent side drawing. By means of this arrangement the 
cloffers can be run at a high speed even when carding the «hortest 
material, and hreakages very seldom occur. 

The dolling comb is vory stroiig, the driving motion has been 
re-designed, and the crank arm is secured to the dolhng comb by 
means of a split boss. 

Extras Snj^pUed if Ordered .—Special steel-hinged cover and 
rail to separate tho fancy from the roller above, and lilling-up 
pieces with small grooved shaft under the fancy, with shell ends 
to bearings as illustrated. 

(In lieu of extending the mahogany cover fitted with door 
over the fancy as per speoifioation.) 
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Shell ends to roller, clearer, and fancy bearings. 

Feeder arranged to receive two scutcher laps, 

Angle-bar undercasings in halves, with improved setting 
arrangement to cylinder and taker-in. 

Taker-in covered with inserted wire. 

Ulmtration. —The pattem of bend illustrated h'as beeil super- 
seded by the conoentrie pattem shown on page 20. 

Unless the steel oover over fancy is speeially ordered, the 
mahogany cover is continued over the fancy and fitted with door. 

Production, —About 1000 Ib, of broken-up cop-bottoms, oomber 
Waste, etc., per week of fifty-six hours. 


Dimensions, Weights, Speeds^ etc, (See fig. 26.) 


Space Occupied. 

Driviiig Pulleye. 

Power 

Approximate Welglits and 
Outaidü Measurniierit. 

Lengtb. 

Width. 

Diam. 

Width. 

Speed 
per min. 

Required. 

Gross. 

Net. 

Wlu'ii I^acköd. 

10 ft. 

3 in. 

6 ft. 

10 in. 

20 in. 

For 3 in. 
beit. 

75to90 

revs. 

About 

I.H.P. 

68 

cwt^i. 

52 

cwts. 

320 cub. ft. 


Methods of Feeding the Finisher Card, 

Previously we have given a discussion and description of the 
method of preparing laps for the finisher carding engine by meaiiH 
of the Derby doubler. It must, however, be understood that 
several Systems are more or less in use in cotton-waate oardirig 
for transferring the cotton from breaker to finisher cards, There 
are, for example, the Derby doubler, the lap drum method, the 
Scotch feed, and the improved lattice feed. Moreover, eit her in 
treating cotton waste or in wool and worsted oarding there are 
other feeding arrangements suchas bank feeds, balling maohines, 
Blamire’s feed, Skelton's feed, and spooling frames. With these 
latter four of five arrangements we do not propose to deal; as they 
refer so little to existing practice in the carding of cotton wasfee, 
we can well afiord to ignore them. As a matter of faofc, the 
Scotch feed and the Derby doubler are far and away the most 
used of any feeders or other arrangements for preparing the 
cotton ready for the finisher card. 
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The Lai) L)rum. 

A very few words will suffice to say all that is neoessary about 
tliis process. There is a large drum connected to the delivery of 
thts breaker or the scribbler whioh aids in the roUing up of laps 
by frictional oontact with the fleece of cotton stripped from the 
dollür by an ordinary doffer comb. A stop-motion may be 
applied by which knooking off oocurs when any required thiok- 
noSH of lap has been attained. The lap drum is not used now as 
mach as it formerly was, and it is a very primitive and simple 
arrangeinent. Simplioity of itself is no fault, but unfortunately 
this is accompanied by irregulär work, and by a oonsiderable loss 
of production owing to frequent stoppages while the full laps are 
being removed in turn from the drum. The neoessity for doing 
this work somewhat frequently practically makes the card an 
intermittent maohine, and it has become an axiom in oarding that 
a oarding engine should be a continuous worker, and even in 
ordinary cotton carding few people will entertain the idea of 
having a card fittod with an automatic stop-motion of any kind. 

with the Derby doubler System the delivery of the breaker 
card is (juite on the well-known principle of an oscillating comb 
for thü doffer, a pair of calenders, and an ordinary can and coiler 
niotion, whioh permits changing empty for full oans without mter- 
foring with the working of the card. With the Scotch feed and 
iinprovod lattice arrangements the saving in labour is eveir 
distinctly graater than with the Derby doubler as we explain below 
in the present aitiole. 


The Sootch Feed (See Fig. 27.) 

q'hü Scotch roper and Scotch feed an-angement is probably 
bctter than any other for most kinds of low grade cotton wastes; 
it automatically colleots and condensesthe cotton from the breakei 
card. and feeds the same to the finisher card m an equal and 
continuous manuer. Apart froih any saving of labour that may 
„,Hult from not using the Derby doubler, there are some classes 
of cotton Waste whioh it is not wise to pass thiough 5 

doubler. as, for example, waste that is of an oily character, or low 
grade wastes. which are better left in the open fleecy condition 
.dvon by the Scotch feed. Such wastes. compressed by the 
weightod roUers of the doubler. become too matted and oonsoh- 
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dated, and this puts more work upon tho parts of the linisher 
carding engine. Naturally this renaark appiies somewhat to all 
classes of waste, bnt nofc to the' same extent to clean, soft better 
sorts of Waste for the finer co'ants of waste yarns. In such cases 
the Derby doubler maintains the fibres in a more parallel con¬ 
dition, and in particular it tends to give a more level and uniform 
sliver and yarn than any other System, especially in the finer 
counts. • This is, perhaps, the greatest argument for the use of 
the Derby doubler, since it needs special attention of itself, and 
the coilers and cans of the breaker also need attention. The 
Crossing of the fibres given by the Scotch feed is an advautago 
in very ooarse, soft wefts, since crossed fibres give a fuller and 
more oozy finished yarn than do parallel fibres, the full appear- 
ance being well suited to cotton blankets and fiannelettes. Eor 
the coarser low grade wastes the Scotch feed System imposes a 
gpod deal less work upon the taker-in of the finishor card, and 
there is much less danger of damaging the cloth of the taker-in. 

In the Scotch feed System the cotton waste is stripped froni 
the dofifer of the breaker by an ordinary fly comb, and is delivered 
upon a lattice running along the lower front of the dotier, and at 
right angles to the doffer. This lattice collects and condonses 
the fleece of cotton from the doffer, and as a rule turns the fleoce 
round at right angles, while it is condensing the Harne into a 
ribbon perhaps four inches in width. The lattice itself may be 
about five inches in width, and for thick, ooarse work tlie Hinget 
or ribbon of cotton may attain that width. Excej)t in soino 
tandem cards the narrow ribbon of cotton waste pasHOS hetwoen 
three calender rollers at the side of the breaker card, thus being 
compressed and Consolidated by a two-fold conipression into 
sufläcient compactness to stand its own weight withoiit hreaklug. 
This oompletes what may be termed the delivery part oÜ iho 
breaker card and the term “Scotch roper ** is ofteii ap])lied to tlie 
arrangement as so far described, leaving the tenn “ Scotch feed 
to be applied more specifically to the remainder of the arrange¬ 
ment. This narrow sheet of cotton waste is now lifted up by au 
overhead combination of pulleys and narrow‘lattioe work, re- 
volving at about the same surface speed as tho three bottom 
calenders, the top lattices also being only about five or six inchoB 
in width. 

Assuming the breaker and finisher cards to be placed sido by 
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side—and not tandem—in relation to each other, the ribbon of 
ootton Waste is lifted several feet npwards in a vertical line so 
as to depend upon its own weight, and then it is oarried across 
the alley-way to the finisher card at the feed part which is in 
a line with the delivery of the breaker. The top lattioe is ex- 
tremely light and flexible, and built in a very open manner, but 
of sufiScient strength to do all that is required. This lattioe is 
capable of delivering the ootton all aoross the width of the feed 
part of finisher, and the ootton sheet drops down in a more or 
less slanting line to the lattioe of the finisher upon which it is 
guided by a travelling roller and oarriage arrangement, This 
distributing oarriage is always moving baokwards and forwards 
along the feed lattioe, and is always laying the ribbon of ootton 
from side to side of the oard in a double thickness, so that one 
layer praotioally overlaps the next one in front of it, and has its 
own rear half overlapped by the next suooeeding ribbon. In this 
overlapping a doubling eflect is produced which serves to give a 
reasonable amount of uniformity to the strands of cotton delivered 
by the finisher. 

To permit the cotton ribbon to be spread from side to side of 
the card, the top flexible lattice of the feeder extends to the far 
side of the finisher card, and the cotton ribbon can then drop in 
almost a vertical line with the whole of the top lattice almost 
horizontal. As tÜe tin or brass rollers of the distributing oarriage 
move towards the opposite side of the card, the ribbon of cotton 
is drawn more and more out of the vertical line, and the distance 
of the top lattioe from the oarriage must be diminished, or eise 
the ootton ribbon would be at once broken. To do this a thin 
cord—or in some cases a light rod—extends npwards from the 
travelling oarriage to the end pulley of the top lattioe, and pulls 
the latter downwards so as to bend the top lattice downwards from 
near the middle. A weighted lever arrangeiiient pulls the top 
lattice straight again upon the return of the oarriage, and as then 
permitted by the connecting band or rod. A somewhat ingenious 
arrangement is used to give the light rollers in the travelling 
oarriage not only a reoiprocating motion, but also a rotary one, 
A vertical shaft reaohes upwards to give the requisite rotation, 
and has wheel gearing at its upper and lower ends, the whole of 
which it is neoessary to constantly move baokwards and forwards 
along the card front, For the reoiprooal movement an endless 
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chaiii or beit may be used wbich carries a stud or pin loosely con¬ 
nected to the base of the travelling carriage. It is easy to see 
how this revolving chain takes the carriage parts in any one 
direction, but the reversing of the movement presents somewhat 
diffioult features. The driving stud passes round a pulley at eaoh 
teversal, and has to slide up or down as may be in its oonnecting 
Slot with the carriage. Perhaps this arrangement may be best 
compared with some of the travelling scavengers sometimes used 
for automatically cleaning the roller beams upon mules spinning 
coarse yarns and making a good deal of fly. As stated, the top 
lattice must be very flexible, and may, for instance, be composed of 
very flexible side belts, connected by light but strong wood cross- 
bars, although practice varies in this respeot. The top lattice of 
the Soofcch feeder may be driven round by a thin cord reaching 
upwards from the calenders whioh deliver the cotton finally from 
the breaker card. This card is carried from one pulley to another 
of the top lattice in the required manner. 



It is not absolutely essential for breaker and finisher cards to 
be plaoed side by side, and in many cases the two machines are 
placed tandem, or one behind the other. To meet such a case 
one method of operating the Scotch feeder is to drop the cotton 
from the dotier comb upon two short lattioes, which both revolve 
towards the centre, and in this way oonverge and condense the 
cotton lieece into a loose ribbon form, and then the ribbon passes 
through calenders working in a line with the middle of the dofCer 
instead of at the side. There is no difliculty whatever in arranging 
the overhead carrymg motion and the traversing Scotch feeder to 
suit card installations in whioh the front or delivery of the breaker 
is laid tandem with the feed of the linisher instead of zigzag. 

As shown in lig. 27, the Scotch feed is a convenient method of 
conveying the cotton waate from the breaker doffer to the feed 
lattice of the finisher card, and its use is practioally equal to two 
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doublings. The fleece of ootton, as taken from the dofier o£ the 
breaker by the dotier knife or comb, is drawn away in a long sliver 
npon a narrow oross-lattice moving parallel with the dotier comb 
and face of the dotier. 

This lattice delivers the sliver thus formed through a conductor 
to the cöndensing rollers, from which it passes to an overhead 
lattice creeper, half of which is balanced and can swing np and 
down. 

From the end of the swing balance the, sliver passes down to 
a pair of rollers in a frame which is moved backwards and forwards 
from One side of the finisher-card lattice to the other by a slowly 
travelling beit. 

As it moves from one side to the other, the rollers which it 
contains deposit the sliver regularly upon the feed lattice just 
iinderneath, the speed of the which can be so regulated that the 
thin edge of one sliver overlaps that of another, thus producing 
a 1 ‘egular feed. A cord is attached to the travelling frame, and 
passing round a pulley lixed in the centre of the card is made fast 
to the swing balance of the overhead creeper, the end of which is 
also vertically over the middle poiiit of the travei’se of the frame. 

In this way the end of the overhead creeper is drawn down as 
the travelling creeper approaches the end of each traverse and 
allowed to lift as the centre is approached. 


Tin Hollers, 

The tin rollers in the travelling frame have pinions on the 
ends of their axles, which gear one with tho other. The onds of 
the rollers work in a pioce pivoted in the centre which enables 
each of tho rollers in turn to be put in gear with a stud pinion, 
compounded with a band pulley around which a cord passes and 
is attached to each side of the card. 

The Derby Doubler, (See ligs. 28 and 29.) 

Double carding in the cotton trade is nearly as old as the 
factory system itself, since it was very soon demonstrated that 
sullicient cleaning and opening of the cotton iibres could not bo 
obtained from single carding in many oases with the cards then 
in USO. Double oarding in the ordinary cotton trade has not 
entirely disappeared even yet, although in most cases it simply 
seems to drag on a weary existenoe for want of sufiieient money 

10 
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and enterprise to clear the cards out, and replaoe them with the 
revolving flat. It ought to be said, however, in this connexion 
that a few firms still find a market for super-oarded yarns, and 
pass the same cotton through two revolving flat cards to produoe 
the required effeot. The partioular and principal purpose of the 
present artiole is to desoribe the method or methods of prepar- 
ing the slivers from the breaker card into a suitable form for 
feeding to the finisher. card. Practically the only method in use 
in connexion with the double oarding for ordinary cotton spin- 
ning purposes was to employ a machine termed the Derby doubler. 
This machine is practically a combination of the lap-forming 
roUers and other parts ol a scutcher with the sliver and spoon 
lever stop motion of a dr^w frame. The Derby doubler in such 
a case usually produced laps equal to the full width of the 
finisher card, say, from 36 in. to 44 in. in width as required. 
Aocording to the width of the lap and the thickness of the sliver, 
the number of cans of sliver used at the feed part of the machine 
used to Vary from about 55 to 70, or more. For instance, in one 
particular case the present writer had to do with, the lap produced 
was 39 in. wide, and 60 back cans were used, the finished slivers 
being suitable for a 4-J- hank roving. This partioular machine was 
discarded long ago to make way for single carding. In connexion 
with the cotton trade, the Derby doubler is now, or has been, 
employed in three different connexions. (1) As the medium 
between breaker and finisher in ordinary cotton carding; (2) to 
fulfil a similar purpose in the treatment of cotton waste; (3) to 
prepare laps for the cotton oomber in mills which do more or less 
of combing. As stated, the machine is now almost obsolete for 
ordinary cotton oarding, and it is a good illustration of the truism 
that extremes meet, when we find that it is yet in general and 
extensive use for fine cotton spinning, and is also largely employed 
in the coarse ootton-waste trade. As used for the several purposes 
above explained, the Derby doubler differs very little in principles 
of construction and action, but there is considerable difference in 
size and some difference in detail. To take the two extremes, we 
have already stated that full-width maohines taking up to 70 
slivers at a time, for laps 40 in. or more in width, were used in 
ordinary cotton carding, and this would be quite possible in 
oarding cotton waste if it were deemed the most convenient 
praotioe. Usually, however, in the cotton-waste trade it is the 




THE OARDINCI OF COTTON WASTE. 


147 


practioe to make the laps half the width of the oard, and to 
place two of these end to end at the finisher card in order to use 
the full width. Oontrasting the full width laps with those used 
in fine cotton spinning, it is very seldom these latter exoeed 12 in. 
width, and more usually the width may be 9 or 10 in. only, re- 
quiring possibly 20 cans of sliver to complete the full width of 
each lap. It must be noted that in the fine cotton spinning 
trade the machine is perhaps more often given the designation of 
Sliver lap machiue,” and its purpose is to convert the requisite 
number of slivers into < narrow laps or sheets of cotton suitable 
for placing in the creel of the combing machine, It would dread- 
fully crowd the comber and inconvenience the operatives if the 
cans of sliver vrere taken directly to the feed part of the comber. 

Oonfining our remarks now to the Derby doubler as used 
particularly in the treatment of cotton waste, it is the usual prac- 
tice to place the requisite number'of cans of sliver from the breaker 
card in suitable position adjacent to a V-shaped table, the long 
formation of which lends itself to the disposition of the cans along 
the sides of the V. (See figs. 28 and 29.) ■ 

Each sliver is drawn out of its oan' through a small, round 
aperture oii a narrow slit in a polished guide plate, which prevents 
kinks or knots of sliver from passing forward, such entanglements 
being perforce drawn out straight, or eise the sliver is broken, the 
former being the more common result. As stated, the number of 
cans may vary somewhat, the Standard in one case being taken 
at each lap to be 24;,* in. wido, and requiring as many as forty- 
eight cans for each lap. Two ol; the laps are afberwards placed 
end to end behind a breaker card of 50 in. width. 

In auother case, for waste carding the V-shaped feed-table is 
usually made to hold as many as sixty slivers at one time, but this 
or any less number may be used to produce laps ^jossibly 23 or 
23.J in. wddö, and two of these are placed side by sido oii the 
feed-table of the finisher card of 48 in. width. Leaving the 
knot preventer, each sliver passes over a spoon lever, which is part 
of a clever dovice for automatically stopping the machine when 
any one sliver breaks, or any one back can of sliver runs einpty. 
It is quite important that laps should not be made with absent 
slivers, as this for one thing. would inevitably lead to unlevel yarn, 
besides interfering with the good working of the laps at the finisher, 
hence the extreme value of the automatic stop-motion. Without 



148 


COTTON WASTE. 


its application the operative would have to exeroise a inuch cloBor 
Supervision upon the cans and slivers, and this would tako up a 
good deal of time now given to.other purposes, Bach spoon lovor is 
finely balanced, so that the weight of the sliver keeps the spoon or 
head part down, and therefore holds thetail or opposite end of the 
spoon out of the path of an oscillating bar, or eise a rotating wiiig 
roller. Absence of the cotton permits the tail of the spoon lover 
to enter the path of the oscillating bar, and to arrest the movement 
of same. In this way a latched spring rod is released, and a 
strong spiral spring at once moves the driving beit upon the loose 
pulley. There is no essential differenoe in prinoiple between this 
stop-motion and the mechanical stop-motion used on the draw 
frame by the same makers. The spoons may be arranged neatly 
down each side of the V-shaped table and the slivers are con- 
ducted by suitable guides, and drawn round almost at right angles, 
so as to come olose together to form an equal sheet of cotton. 
Mere plaoing side by side would scarcely give a sulhciently homo- 
geneous sheet of cotton, as the several slivers would retain too miioh 
of their individuality. To obviate and partially overcome this 
separateness it is usual to pass the sheet of cotton between heavy 
calenders, much the same as on an ordinary scutcher, this being 
a very convenient thing to do. Finally, the laps are formed upon 
almost the same exact principle as upon a scutcher. 

Such is a description of the proeess ux)on the Derby doubler. 
An average machine of this description might occupy a iloor spaco 
of 13 ft. 8 in. X 6 ft. 2^ in. Driving pulleys about 12 in. diaincter 
by lA in. width for both fast and loose pulleys. Speed of driving 
pulleys about 200 revolutions per minute. Speed of line shaft and 
diameter of drum on same proportioned to give the above. Power 
required per maohine about one I.H.r. Gross weight about dO cwt., 
net weight 40 cwt. Measurements about 125 cubic ft. Tlio 
length of the driving beit required would of courso he deculed by 
the Position and height of the line shaft or counter-shaft. It niay 
be explained that for different makers there may be a dilTürent gear- 
ing arrangement from pulley shaft to calenders, and lap rollers 
and a lower speed of pulley shaft would be required in such cases. 

Derby Doubler for Cotto7i Waste. Wm. Taiham and Son, Hooluldk. 

This machine is for the purpose of forming tho slivers taken 
from the breaking oarding engine into laps for the finishing card¬ 
ing engine. 
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It is found thafc the yam produced from insftallations where 
this machine is adopted shows the best result as to regularity of 
Counts and appearanoe of the yarn. It is espeoially suited when 
spinning counts, say 5’s to 12’s, from broken-up hard waste, 
comber waste, eto. 

Two designs of this machine are made, either as fig. 28 to 
make laps half the width of the finishing engine feeder, or as 
fig. 29 more reoently introduoed to make laps' full width of the 
finishing engine feeder. 

—Machine to make half-laps, fig, 28: For engines 
48 in. wide on wire it is prepared for forty-eight cans to make 



Fig. 28.—Dorhy Doublor for Narrow Laps, 
laps 2/1] in. wido. For engines 40 in. wide on wire it is ])repared 
for forty cans to make laps 10| in. wide. 

Machino to make full-width laps, lig. 29 : For engines 48 in. 
wide on wire it is prepared for ninety-six cans to make laps 46i{ 
in. wide. For engines 40 in. wide on wire it is prepared for 
eighty cans to make laps 38.f in. wide. 

An automatic stop motion is fitted which stops the maohine 
when an end hreaks or a can runs empty, also a knocking-off 
motion to stop the maohine when the lap is full diameter. 

JUustrations, —Fig. 28 machine to make half-width laps. The 
slivers from the cans (which are not showm) pass over the spoons 
to the taking-in rollers, then the slivers are drawn over the V- 
shaped tabJe and pass between heavy calender rollers to the lap- 
forming arrangement. The laps are wound on to a wooden 
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barrel 4 in. diameter, and are kept in position endways by two 
disk plates set dose to ends of calender rollers. The laps are 
Consolidated by means of a top calender roller, which lifts as th.e 
laps become larger in diameter. 

Fig. 29 machine to make full-width laps. The construction and 
working is the same as above described, with the exception that 
the laps are formed in a different manner. These are wound on 
to a hollow wooden barrel 4 in. diameter, kept in position end- 
ways by two disk plates fitting dose to ends of calender rollers. 
A lap rod is passed throngh the disk plates and wooden barrel, 
and pressnre is applied to ends of the lap rod by means of two 
vertical racks. 

The main advantage of full-width laps is that there is less 
likelihood of irregulär yarn caused sometimes by the clearance 
between the half-laps varying in width. 



Fia. 29.—Derby Doiabler for Wiele Laps. 

It is advisable that a Derby doubler as used in tho treatinent 
of cotton Waste should be strongly built at the hip head, or other- 
wise breakdown may occur too frequently. It is the modern 
practice^ to make the various parts to template so that they are 
interchangeable, this being a convenience in the caso of renowal or 
breakdown. • 

It is usual to apply a full lap automatic stop-inotion to each 
Derby doubler, and naturally such a motion will be simplilied and 
modified from the one used on a scutcher, so as to.suit the fact that 
there are no cages to be stopped and started, and no fan or beater 
üO be oonsidered. 
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It has been usual to make 2 laps eaeh 24in. wide on the 
Derby doubler and put tbese end to end behind the finisher card. 

An objeotion to this praotice is the bad pieoing in the middle 
of the card width where the two lap ends ooine together. Parti y 
for this reason the Derby doubler is now sometimes made to pro- 
duoe laps the full 48 in. width, 

The Derby doubler appears to find more use in the manipula- 
tion of hard waste, and the Scotch-feed niore in theioase of soft 
Waste and perhaps lower counts. 

The card clothing for cylinder needs an exceedingly strong 
foundation, as much as f in. thick sometimes. 

Imimvcd Lattice Feed. (See fig. 30.) 

It must be particularly noted that the Scotch feeder always 
turns the web of cotton and therefore the individual fibres over at 
right angles to the direction in whioh they leave the breaker, and 
presumably the fibres are thus >more crossed with each other than 
in the Derby doubler System, It is doubtful whether any work- 
able System of automatic tränsference of cotton waste from breaker 
to finisher could quite overcoine the crossed condition of the fibres, 
owing to the doubling up of the fibres which must always 
occur in transferring cotton from cylinder to dotier, and to the 
manner in whioh the dofter comb cleans the cotton fibres from 
the dofier. It is possible, however, to have a method which does 
not cross the fibres as much as the Scotch feed, and whioh does 
not cross the ribbon of cotton at all, but feeds it with all the fibres 
pointing the same way in which thoy leave the breaker. Messrs. 
Asa Lees k Go., of Oldham, attain this particular object by means of 
their improved lattice feed, or the Soho feed, as it is sometimes 
termed, after the name of the firm, When the “ Boho ” feed is 
employed the fleece of cotton from the doller of the breaker drops 
down a suitable slide, and is folded by a pair of rollers upon a 
floor lattice in front of the delivery of the breaker card. Upon this 
lattice the rollers deposit many layera of cotton one above 
another, and so make a double sheet of cotton waste, about 16 in. 
wide, and which may consist of as many as twenty thicknesses 
of cotton web. The bottom lattice itself, upon which the folded 
cotton web has been deposited, always has a sideways movement 
similar to the much narrower one of the Scotch roper delivery, 
and in this way the 16 in. width of cotton is oontinually given to 
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a double elevating lattice arrangement for all the world similar 
to that used for lifting the cotton up from bale breaker to top of 
cotton mixing stack. The double vertical lifting lattices carry 
the cotton over to the finisher oard, and at this point the cotton 
is laid upon the feed lattice of the finisher, with a continual half 
lap almost exaetly as in the case of the Scotch feeder. The 
fleece or ribbon of cotton in this case never is turned round at 
right angles as with the Scotch feed. The double lifting lattices, 
the distributing rollers, and the top lattice work have all to be 
of sufficient width to deal with a sheet of cotton 16 in. wide as 
against 5 in. wide with the Scotch feeder. 



Fm. JJO.—Impi’ovüd Lalfcico Foodm*. 

A press lattice or press hoard may be einployed at the feed 
lattice of finisher to keep the cotton waste well down to the feed 
rollers. It may be noted that both the dish feed with one feed 
roller and also the double feed roller System are more or less in 
use in cotton-waste carding. Also in regard to the Derby doubler 
System, it has beon previously pointed out that rnost people rnake 
narrow laps upon the Derby doubler, and then place two of these 
ond to end at the finisher card. Some people, howover, are be- 
ginning to favour the one wide-lap System, partly because thcre 
is sometimes a thin, weak place in the cotton web from finisher, 
due to the two narrow laps not coming perfectly up to each 
other in the middle of the card. 
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The Fancy ’’ and ** Humbug Rollers. 

To auy persou more or less conversant with ordinary cottou 
carding these two names, Fanoy” and “Htimbng,*' sound very 
curious, as neither one nor the other name is applied to any part 
of an ordinary card, nor are the equivalents of those two rollere 
used at all. The ‘*fancy” is ,an extra rolier 10 in. or 12 in. 
diameter, placed after the last of the ordinary rollers in a waste 
card, and immediately over the doffer, The special objeot of the 
fancy ** is to raise the short fibre a little out of the oylinder wire, 
so that the doffer can then strip the oylinder much more perfectly 
than it otherwise could. The ‘'fancy*' has a very high surface 
speed—^faster, in fact, than any other part of the card,—even- ex- 
ceeding the surface speed of the cylinder itself by possibly 20 per 
Cent or so. It may be built of wood, oovered with somewhat 
coarse wire, and set to penetrate the teeth of the cylinder for 
possibly in. or so. In this way, with the contact surfaces of 
cylinder and fancy revolving in same direction, the effeot is ito 
raise the fibrous material more or less out of the cylinder teeth. 
There may be a galvanized iron rail between the “fancy** and 
the next rolier above it, and an iron cover over the “fancy,** with 
door. The “ fancy ’* may be applied to both breaker and finisher 
cards, in each case being driven from cylinder by beit and flat 
piilleys, the driving pulley on cylinder reaching 30 in. or more 
in diameter on occasions. It does not always happen that the 
“ fancy ** can keep itself suffioiently clean, and in many cases it has 
fitted to it a small stripper, whichcleans the “ fancy,” and roturns 
the flbre again to the cylinder, much in the same way that the 
stripper or clearer acts for its own rolier. 

The Fancy Roller. 

In reference to the use of the fancy rolier in the present 
Systems of cotton-waste carding, it is well worth not in g what 
Evan Leigh said in regard to the “ fancy’* more than thivty yoars 
ago, as then used for ordinary cotton carding. “ For heavy card¬ 
ing a fancy rolier, which is a rolier which ovorruns the periphery 
of the cylinder, is sometimes used with advantage. Its object is 
to prevent the cylinder from choking, and therefore rolling and 
nepping the cotton. No engine can possibly card well unless tho 
main cylinder can be kept olear, therefore, the fancy rolier, by 
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running aböut öne*;sixth faster than the cylinder, lifts the cotton 
that would other’Wise get wedged in the wire of the cylinder, and 
thereby admits of heavy earding. It may be applied to any part 
of the cylinder' which is most cohvenient, but is generally put. 
linder or immediately over the lioker-in; the former is its most 
natural position, but the latter is the most convenient position for 
aetting, The value of a fahoy roller depends upon oircumstances. 
In situations where there is little room for the amount of earding 
required, and where quality is not so much an object, there is n 0 ‘ 
doubt of its Utility, when properly applied and earefully attended 
to ; but under other circumstances its expediency may fairly be 
doubted. Those Spinners who put 30 per cent more cotton 
through their oards by the use of the fancy roller, would do well 
to remember that it is a kind of cheap carding which is not all 
gain, as it requires power in driving, great care in oiling and setting, 
adds to wear and tear, and the quality of work with heavy carding 
can never be relied upon ; besides, the subsequent operations cost 
more, and the value of the yarn is less, therefore, old and experi- 
enced Spinners are seldom found hurrying cotton through their 
cards, as they find it more profitable, on the whole, to put down a few 
more carding engines, and card light. To those who card waste 
and spin shoddy, the fancy roller is, perhaps, the most useful. 
The action of the fancy roller on the whole appeai’s to he benc- 
licial only where very heavy cai-ding is wanted, any where the 
engines cannot be depended upon to stand true ; but from the 
fact that the surfaoe of the fancy runs in the sarne direction as the 
cylinder, only a little faster, it has to overtake and run past it, 
which is a very different kind of stripping to that eiiected by slow 
inotions when the surfaces move in opposite directions. With the 
faacy roller it is necessary to strip out the cylinder occasionally by 
hand, when much cotton is often found wedged in the wire, which 
is detrimental to its proper action. ‘ This is espcclally the oase 
where the fancy is not properly set and well attended to. There 
is comfort and safety in light earding; but when cotton is pushed 
through oards at an undue speed, the least negligence on the part 
of a oarder or his assistants, the smallest Variation in the quality 
of cotton, a change from dry to wet weather, and a number of other 
small matters, are productive of irregularities in a mill, and conse- 
quent loss, which more than counterbalanoes the apparent saving 
in hurrying cotton through the earding engine. It has before been 
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observed that where a fanoy is used great care should be taken, 
first that it is balanced to a nicety; seeondly, that it should be 
so driven that its periphery runs with certainty a lititle faster than 
that of the cylinder (say about one-sixth) ; thirdly, that it should 
be olothed with wire having nearly straight teeth; fourthly, that 
it should be set dose to the cylinder, without touching, otherwise 
the cotton is driven down into the cylinder wire, and gets wedged 
in.’’ 

We must remind our readers that present cotton-waste cards 
have the fanoy plaoed over the dofier, and its teeth penetrate those 
oE the cylinder. 

Smgle-Fmishing Garding Engine. (See fig. 31.) 

(40 in. and 48 in. wide on wire, fitted with improved ring-doffer 

condenaer.) 

S 2 ycöifioation—Pattem G 8.—One cylinder 50 in. diameter. 
One doffer 25 in. diameter. One taker-in 9 in. diameter. Seven 
rollers 5 in. diameter of iron, or 6 in. diameter, wood lagged. 



Fig. 81.—Singlü FiniHhing Oardtug lüugmo, 

Seven clearers 3 in. diameter. One fancy 7 in, diameter, wood 
lagged, and driven by rope direct frorn cylinder. One huinbug 
roller 3 in. diameter under the feod roller and taker-in. Improved 
concentrio bends. Steel cover and Shell ends to taker-in. Polished 
mahogany covers over rollers, clearers, and fancy. Boilers driven 
by Chain or rope. Dish feeder with one fluted roller 2^ in. 
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diameter, and arranged to receive four half-width or two full- 
width Derby doubler laps. Improved pattem doffing comb and 
motion, and improved ring-doffer condenser with dividing roller, 
One pair bobbin drums, inside pressing rollers, rope driving from 
eylinder, etc. The condenser System is generally adopted when 
a level, soft, full or oozy yarn for weft is required. 

SjpeömZ Features ,—The conoentrio bends are of improved 
type, and the roller, clearer, and fancy brackets, etc., are adjusted 
by means of fV in. screws and two hexagon nuts, both vertically 
and sideways, one screw-key nowfitting all the nuts, and the 
combination provides the strongest, simplest, and best arrange- 
ment on the market. 

Self-oiling ring bearings to fancy. 

The doffing comb is very strong, and the driving motion has 
been re-designed, and the crank arm is seoured to the doffing 
comb by means of a split boss. 

Messrs, Tatham say:— 

“ The ring-doffer condenser is fonnd from experience to make 
the best quality of yarn ; it is simple in oonstruction, easy to work, 
and most suitable for broken-up cop bottoms. The dofter is 
clothed with card rings, the slivers from which are kept separate 
by means of leather dividing-rings [ in. wide. The eoiints of 
yarn regulate the number of rings, which ränge from about 26 
rings for No. Ö's to 40 rings for No. 10*s counts. After being 
doffed the slivers are carried forward by means of a grooved 
dividing roller to a pair of endless rubbing leathers, which, by the 
combined action of a orossways and forward movement, roll or 
condense the slivers into threads; these are next wouud on to 
long bobbins provided with steel Hanges which are takeu direct 
to the miile.” 

Extras ,—Special steel-hinged cover and rail to separate the 
fancy from the roller above, and Hlling-up pieees with small 
grooved shaft under the fancy, with shell ends to bearings. 
(In lieu of extending the mahogany cover over the fancy as joer 
specilication.) 

Shell ends to roller, clearer, and fancy bearings. 

Angle-bar undercasing in halves, with improved setting 
arrangement to eylinder and taker-in. 

Patent for perfecting side-ends. 

Taker-in covered with inserted wire shows the engine fitted 



158 


COTTON WASTE. 


■with the special steel-hinged eover and rail over fanoy, and 
filling-up pieoes, with small grooved shaft linder fanoy as named 
in extras; if desired, same oan be supplied with the mahogany 
cover continued over the fanoy and fitted with door as named 
in speoifioation. 

Frodjtction.: —About 650 Ib. of broken-up oop bottoms, comber 
Waste, etc., for counts, average 8’s, per week of fifty-six hours. 


Dimensionsj Weighta, eto. 


1 

Space Occupiotl. ! Driving PuUeys. 

Power 

Rinpiircd. 

Approxinuitü Woiglits and 
Outside Müa.aurement. 

Lengtli. 

Width. ; Diani. 

Width. 

Speed 
per iniu. 


Gross. 

Net. 

Wheii 

Paelced. 

14 ft. 

; lin. 

(3 ft. ! 20 in. 
10 in. j 

for 3 in. 
strap. 

GÖ-85 rovs. 

aboiit 2 
I.H.P. 

80 cwts. 

GO cwts. 

360 cub. ft. 


Tatham's Breaker aiid Finisher Gards Gomhined loith Scotch 
Feed, (See fig. 32). 

It is mostly adopted for l’s to ö’s from soft waste such as 
scutcher droppings, cardfly, clearer caps, Strippings, sweepings, oily 
waste, etc. 

Bj^ecification. —Single breaking oarding engine, pattem 0 7, 48 
in. wide on wire, with one eylindor 50 in. diameter. One doffer 
25 in. diameter. One takor-in 9 in. diameter. Seven rollers 5 in. 
•diameter of iron or 6 in. diameter, wood lagged. Seven clearers 
3 in. diameter. One fanoy 8 in. diameter, wood lagged, and driven 
by rope direct from tho eylindor, One humbug roller 3^ in. 
diameter under the feed rollers and taker-in. Improved concentrio 
bends. Steel cover and Shell onds to taker-in. Eollers driven by 
Chain or rope. Plate feeder with one pair of lluted rollers arranged 
to reoeive two scutcher laps, Improved jDattern doffing comb and 
motion, and patent side drawing with endless beit, gearing and 
cover. Angle-bar undorcasings in halves, with improved setting 
arrangoment to cylinder and takor-in. 

Patent Scotch feeder with slivor couductor, overhead oreeper 
and balance for traverse of slivor, and one pair feed rollers pre- 
pared for covering with inserted wire or ßlleting. 
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SinKlü-finishing carding engine, pattem C 8, 48 in. wide on 
wim, with onu oylinder 50 in. diameter. One doffer 25 in. diameter. 
Ouo tiiker-in 9 in. diameter. Seven rollers 6 in. diameter of iron 



Khi,. Hü,-.-Jiirtjakor and Finishor Cards Combinod by Scotch Feed. 

iw I) in. tlianuanr, wood Sovon clearers 3 in. diameter. 

Onn ranc.y B in, diiunnter, wood bifj[^^ed and driven by rope direct 
Irom oylindnv, Oin^ uiulor-clearor to fancy. One humbug roller 

in. «liainettn*. Improved concontric bends. Steel cover and 
sindl iMuls to tiikto’-in. Polished mahogany covers over rollers, 
<'.liMU'ers, aiul fancy. Kollers driven hy chain or rope. Improved 
|jiitlern dtdling comb and motion. Anglo-bar undercasings in 
hiilvfs, with iin[)roved solting arrangement to cylinder and taker- 
in, and iinprovo«! ring-dolTer condtuiser with dividing roller, one 
pair Inihhiu druins, inside pressing rollers, rope driving from 
lindi’r. (‘tc,. 

SjH‘r.iitl Ftuituros, TIk^ conocaiiric bends are of an improved 
t ypr*. anil th(^ rolUn*, chnirtn’, and fancy brackets, etc., are adjusted by 
ineans of j‘’j in. scnnvs and two hoxagou nuts, hoth vertically and 
siilewavH, one scrtnv-kcy now fittingall tho nuts, and the combina- 
tion provides tho Btrongest, simplest, and best arrangement on the 
nmrkid. 

Self"oiling ring boarings to fancy. 

Tho dolVing comb is very strong and the driving motion has 
Inum ro-dtmignod, and the orank arm is secured to the dofßng comb 
hy means of a split hass. 

Mossr«. Tathani aay;— 

Tht» ring dofifer oondenser is found from experience to make 
the best quality of yarn; it is simple in ooustruotion and easy to 
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Work. The doffer is clothed with oard rings, the slivers from 
which are kept separate by means of leather dividing-rings ^ in. 
wide.. The counts of yarn regulate the number of rings, which 
ränge from about 14 rings for No. l's to 30 rings for No. 4 ’b. 
After being doffed the slivers are carried forward by means of a 
grooved dividing roller to a pair of endless rubbing leathers^ 
which, by the oombined aotion of a crossways and forward move¬ 
ment, roll or condense the slivers into threads. These are next 
wound on to long bobbins provided with steel fianges which are 
taken direct to the mule, 

“ The patent Scotch feeder is an arrangement which takes the 
web from the side drawing of the breaking engine, and Grosses 
same in even layers on the feeder creeper of the finishing engine. 
The feeder is made from new models constructed on an improved 
principle so as to dispense as much as possible with change wheels 
in case the web is to be altered in weight. The driving of the 
overhead creeper, the traverse of the oarriage, and the turning of 
the web rollers in the carriage are all driven from the creeper roller 
on the side drawing, and not one part of the mechanism from 
the breaking engine and another part from the linishiiig 
engine. It can also be worked at a quicker speed withoiit 
breaking the web. Also the overhead lattice is supportod from 
the feeder sides, thus obviating a pillar being lixed to the coiling 
or on the floor,” 

Bxtms ,—Special steel-hinged cover and rail to separate the 
fancy from the roller above, and filling-up pieces with small 
grooved shaft under the fancy, with shell ends to beariiigs. 
(In lieu of extending the mahogany cover, as per speciücation.) 

Shell ends to roller, clearer, and fancy bearings. 

Patent for perfecting side-ends. 

Taker-in oovered with inserted wire. 

Illustration .—The Illustration shows the breaking and ünishing 
engines set side by side, but they are occasionally set tandem to 
suit floor space requirements. Por Illustration of ring doder con- 
denser see page 270, 

Productio7i.—Ahovit 1000 Ib. of soft waste counts l’s to ö’s 
per week of fifty-six hours. 

Space Occupied .—Breaking engine, 11 ft. 4 in. by 6 ft, 10 in. 

Finishing engine with ring-doffer condenser, 13 ft. 7 in. by 
6 ft. 10 in. 



OARDING' OF COTTON WASTE. 


161 


M&thods of Delivering Cotton Waste from Finisher Cards, 

Previously we have somewhat fully deseribed the various 
methods of transferring the cotton waste from breaker to finisher 
oarding engines, and we have definitely referred to and deseribed 
the lap drum method, the Scotch feed method, the Soho feed, and 
the Derby doubler System. 

The Preparation System. 

In the same way there are various methods of dealing with 
the cotton at the delivery of the finisher card, the best known 
methods being: (1) the ooiler System, (2) the ring-doffer System, 
(3) the tape condensdr. Tape condensers are made in various 
forms and under different specific names. The first or ooiler 
System is quite an old form, and is perhaps the most of any 
siinilar to the ordinary cotton card. Instead of one can or 
coiler only being used, the comparatively thick fieeoe of cotton 
is divided out into four or six parts upon the doffer, principally 
through the medium of the requisite number of dividers placed 
between the cylinder and doffer. Each one of those four or six 
portions is forrnod into a sliver and coiled iriside an ordinary card 
can in the usual well-known manner. The card front presents 
the novel appearance of having four or six cans of slivei*, all being 
lilled at one time, and each now quite independent of the others. 
The cans may be the same si/e as ordinary cotton cans, or they 
inay he rather less in both diameter and length. Assuniing we 
desire to make a yarn cqual to aboiit 7*s counts at the mule, then 
each card sliver may equal IJ’s or I J’s counts, and at the slubber 
it is convenient to prodiice a hank bobbin of much the usual 
sizo from au ordinary slubber or intermediate. The bobbins 
from the slubber are taken direöt to the waste spinning mule, and 
are höre put into a creel, after the approved cotton spinning 
method. This is, of course, a departure from tho orthodox 
method of condenser waste spinning, and oqually it is a departure 
from ordinary cotton spinning. This preparationSystem, or 
quadruple ooiler System of cotton waste carding and spinning 
appears to be losing ground in favour of the more extreme System 
of adopting the condenser. 


11 
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The Bing Doffer System. 

The ring doffer eondenser System is a present day rival of tlio 
tape eondenser in the carding of cotton waste, and in ]{liiglaiul, 
at any rate, the ring doffer appears to be holding its own agaiust 
its more ambitions rival, the tape eondenser, although the lattoi* 
permits cotton to extend over all the full width of the dolTor in a 
continuous fieece, whereas the ring doifer oaly has strips of 
cotton interspersed with spaces. It must be uiiderstood that in 
what is termed the ring-dofPer System the doffer is not covered 
with a long fillet wound spirally round the doffer in one piece 
from end to end. There are simple rings of fillet placod on the 
doffer, each one complete of itself. Supposo thirty-ouc slivers 
or slubbings were required to be made at one time, then tliirty- 
one independent endless rings of fillet, each 1J in. wide, would 
be secured on the doffer, and between each pair of fillets there 
would be an endless leather band -jj- in. wide. Düring grindiug 
the leather bands are ground at the same time as the wire of the 
filleting, and should be as smooth as can be got. It must he 
now understood that as the cotton is transferred from cylinder 
to doffer, the cotton fibres naturally divide out at the leather 
rings, and each in. fillet takes its own particular portion of 
the cotton, and makes one particular strand of cotton. The 
cotton naturally follows the wire-covered portions of fillet insk^ail 
of the smooth rings of leather, and thirty-one individual sti^ands 
result from thirty-one rings of fillet. Leaving the doller t^acli 
Strand or end of cotton enters a V-shaped space in what is terine<l 
the dividing roller, and a natural ooudensing action takes ])Iaee 
here, by whioh somewhat of a concentration of the sliver occurs. 
In a way of speaking, the use of the dividing roller gives a slight 
advantage to the ring-doffei*, as comparod with the taj)e condensej', 
and efforts have been made to imitate the dividing roller effeet 
on the tape eondenser. 


Bubbers. 

Leaving the dividing roller, the soveral Strands of cotton coiuo 
within the ränge of action of what aro tornied the rubl)ürH. 
These consist of two endless leather bands roaohing the width of 
the card, and presenting about 16 in. or so of surfaoo for the 
cotton Waste strands to pass between. The term rubl)orB is applied 
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because they do aotually and rapidly rub or roll each loose strand 
of cotton into a consistency and strength sufficient to enable the 
Gotton to be wound on the long condenser bobbin at the card, and 
from this bobbin at the creel of the waste spinning mule, with 
comparatively little breakage of strande, although no twist what- 
ever is put in the cotton until it is done by the twisting spindle 
of the mule. 

As stated, the condenser attachment to a cotton-waste card is 
a very distinotive arrangemeiit, having no equivalent in connexion 
with ordinary cotton carding. It is an arrangement by whioh 
very coarse slubbing ends may be produced at the delivery of the 
finisher carding engine, thirty or thirty-one separate ends being a 
very common number, although double that number may be 
attained in cotton-waste carding, and more than four times that 
number in the woollen or worsted trades. 

There are various makes of condenser, but in every ease it is 
necessary to first split up the comparatively wide, thick fleece of 
cotton deposited by the cylinder upon the dofier into the requisite 
number of individual strands, then to rub each one of these strands 
into sufficient consistency to wind on and olT the bobbin without 
breaking; and finally there is the actual winding of the rubbed 
Strands upon a suitable long bobbin. 

The Taj)e LUmdenner. 

What are tormed steel tape condensers—a notable example 
being Bolette’s stoel tape—do not appear to be vei-y much in favour, 
in this country at auy rate, and praotice is largcly coufined in 
England to the use of improved leather tape condensers starting 
with thü dolTer. In this case there is no very distinguishing 
foature in respect of the dotier, excepting perhaps in the coarseness 
of the wire that is used, and sometiines, at any rate, the dofier 
only having a diameter of 2Ö in. or so. The tape condenser per- 
mits all the surfaoe of the dofier to be oovered with wire clothiiig, 
whereas in the ring dofier something like one-fourth of the space 
is lost for carding purposes owing to the use of the leather rings. 
As against some foriner careless manufacture of doffers it may 
be said that it is now the praotice at the machine shop to carefully 
turn the oylinder and dofier, and to finish them ofi in special 
grinding machiiies, although nothing like the fine and aoourate 
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setting of one part to another is obtained in the waste mill as in the 
ordinary cotton mill. 

Unlike the case of the ring doffer, the cotton in • tho tape oon- 
denser is stripped from the doffer in a continuous fleece, and 
immediately passes through a pair of feed rollers to what aro 
often termed the space rollers. It is at these space rollers that 
the cotton is first diyided out into separate strands, wheroas this 
initial division is done at the doffer itself in the ring-doffer System. 

In the case now of a double condenser, which is perhaps tho 
most common one for cotton waste, there are two sets of tapes, or 
one set conducted in a special manner round the space rollers so 
that the action is the same'as having two tapes. Each loather tapo 
may be, say, three-quarters of aninch wide, and it must be under- 
stood there are two space rollers—a top and a bottom one—and 
the leathers on top roller are opposite the spaces on the bottom 
roller, and correspondingly the leathers on bottom rollor are 
opposite the polished metal spaces on the top roller. Tho cotton 
fleece having been stripped from the doffer by an ordinary doffor 
fly-comb, passes in a continuous width through the feed rollers 
to the space rollers, and between these latter rollens it i.s readily 
split up into two sets of strands or ends by the oppositely set tapes of 
leather. There may, for example, be thirty good ends, and one 
spoiled selvedge end of cotton waste, pass along to the top con¬ 
denser rubbers, and the same to the bottom ones. One set of 
Strands is conducted by guide rollers, and the tapes in an iipwai’d 
direction, and another set in a downwarddireotion. With regard 
to the rubbers themselves, they are endless leather bands, the 
working width of the machine, two rubbers working togethor 
with the cotton between them. As regards the longth of the 
rubbers or amount of rubbing space aoting on the cotton at 
one time, an idea of this may be formed when wo state that tho 
centres or distance frpm centre of one rubber guide roller to the 
centre of the other may be 12| in. and 13i in. rospoctivoly. 

The Eitbhars, 

It must be well understood that these rubbers have a double 
action, the one being a continuous forward movement, by moans 
of which the cotton strands are delivered on to the long condenser 
bobbin. The other is a rapid lateral reoiprocating movement of 
possibly m. stroke or so by means of which the cotton waste 
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Strands passing between the rubbers are rubbed as between the 
hands of a person, until they ai'e sufl&oiently solid to wind on and 
off the long oondenser bobbins, The eocentrios for imparting the 
lateral reciprocation to the rubbers are fixed upon a vertical shaft 
driven rapidly round by a cord from the cylinder, these eooentrics 
and their aetion presenting a somewhat imposing appearanoe 
to the person who first witnesses a waste card at work. As a rule 
it is possible to alter the extent of stroke imparted to the rubbers 
by theäe eccentrics. The rotary movement of the rubliers may be 
imparted by the wheel gearing at the opposite side of the card from 
the eccentrics. Leaving the rubbers, the numerous strands are 
conducted i'ound a long condenser bobbin, whioh is driven round 
by frictional contact with a wood roller of possibly 5 in, or so in 
diameter; and it is possible for a full condenser bobbin to attain 
a maximum diameter of about 9 in. in a comparatively short 
time, varying with the speed of the card, and the thickness or 
counts of the strands of cotton. Assuming thirty good ends, each 
end or strand may occupy a width of about in. upon the long 
oondenser bobbin, and there are guide wir es suitably traversed side- 
ways to help in placing the cotton ends upon the bobbin. Thus 
each Strand is quite independent of its companion strands, although 
they are all wound side by side upon the oondenser bobbin. 
This disposition is taken advantageof in the caseof the can spimiing 
fraine desoribed here sonie weeks ago, in Order to draw the individual 
round portions of cotton ovor the end of the condenser bobbin in 
quite separate Order, and to then iise one coil in each shallow can 
at the can machine. It is usual to havo each long condenser 
bobbin somewhat shorter than the combined spindle gauge of the 
number of spindles served at the spinning machines in order to 
allow for flanges, etc. In ordering machines, therefore, care 
must be taken that the long condenser bobbins are a little shorter 
than the spindle space ; also that the number of spindles in the 
spinning machine absorbs the whole of the good threads placed 
upon the condenser bobbins. A waste mule of 300 spindles, for 
oxample, would absorb the full oomplement of ten condenser 
bobbins, each containing thirty good ends. Various devioes have 
beeil used more or less in connexion with the narrow tapes of the 
tape condenser. In one reoent example a special feature consists 
in the arrangement of the latter with a half-twist in it, and as 
they are in this way prevented from touohing each other it is 
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ciaimed they can be made wider than with other tape con- 
densers. This helps in dividing the iieece of cotton more accu- 
rately, which is so miich better for the uniformity of the produced 
Strands of cotton, and therefore of the finally spun yarn. When 
any web of cotton has been divided by the tapes it is necessary to 
carry the Strands withont friction along to the rnbbers. In recent 
machines the condenser is strongly constrncted, and the eccentrics 
to give the motion to the rubbers are specially made with a view 
to reduce Vibration. All wheels now have teeth out i’rom the solid 
by most makers. 


WeightSj Speeds, etc., of Öne-Breahmj and One-Finishhuj 
Engines, 48 in. loide, loith Scotch Feeder and IVmg- 
Doffer Condenser. (See fig. 32.) 


Driviug Pulleya. 

Power 

Approxiiiiatn Weights aud <)\itsido 
Meusiireiuciit. 

Diain 

Width. 

Speed 
per nun. 

Required. 

(h’OSH. 

Net. 

When 

20 in. 

for 3 in. 
beit. 

about 

100 revs. 

, about 4 

I.H.P. 

150 cwts. 

112 CWtH, 

1 

700 cul), ft. 


Patent Leather-Tape” Condenser. (Set3 lig. 33, Tathain’s.) 

This condenser, built on the latest “Saxon” principle, \h 
similar in construction to what is gunerally adopted by Continental 
Spinners; in this country it is occasionally substitute.d foi- the 
“ ring-doffer condenser,” particularly when a low cost of production 
rather than good qiiality is desired, and is used for both good 
and low grades of soft waste, 

The production frorn the carding cngino with “Tape” con« 
denser is much greater than from caixling engines litted witli the 
ring-doffer style of condenser, and is of especial advatitagii when 
it is desired to spin hner counts than, say, No. 3 h in largt^-siy.od 
oops. 

The web from the doffer is stripped by the doHing coinl) in a 
wide sheet which then enters the condenser. By ineans of tho 
travelling leather tapes, in conjnction with eertain rollers, it is 
Split into slivers, which are then conveyed either upwards or 
downwards over rollers to tho top or bottom pair of rubbing 
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leathers and then oii to the bobbins—two, three, or fonr, according 
to the number of threads and the gange of the mule. 



EitJ. 83. — Ijeiithcr Tape Condeascr. 

It is püssibicj to tako olT as iiuiny as 120 threads from a carding 
(*nginc 4H in. \vid(3 on wire. 

Fig. UiJ sliows a patent “ Leatlier-Tape ” condenser'arranged 
l'or lifty-tvvo good and two waste threads on two bobbins. 

l'roihiction, —Ahout 1/500 Ib, per week ot“ füty-six hours, 
varying according to counts and dass of waste. 


Weli/Iih, Speeds, etc,.^ of a Sin(jle-Finish ukj Engine with 
FaleiU SaotrJi Feeder and witii Patent '' Leather-Tapc” Condenser, 


Spjicf 0<-.(5upu‘d. 


Driviiig PullcyH. 

Power 

Recpiired. 

Approxiiiiate 

Weights. 

Longtli. 

Widtli. 

Diiuii. 

Width. 

SpüutI pur Miinite. 

Gross. 

Net. 

14 ft. 

7 ft. 

20 in. 

for 4 in. 

100 revs. and upwards 

about 3 

107 cwts. 

83 cwts. 

I in. 

4 in. 


strap. 

according to olass of 
waste. 

I.H.P. 
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Wastß Gar ding ^ Side SUvers. 

Many detailed improvements have been affected in regard to 
Waste carding and spinning during reoent years. 

As elsewhere fully explained the doffer of a waste condüiiser 
card—made on the ring-doffer prinoiple—is divided into oqual 
•spaces across its width by means of leather rings. The web is 
taken up by the filleting between those rings and is rolled by 
imeans of rubbers into threads. 

There has always been a certain amount of troublo and loss in 
oonnexion with the end slivers, owing to their irregularity, and 
sometimes this has led to cloth being returued, owing to tho yarn, 
on the billey spun cops from these side slivers being so unlovel, 
and giving thiok and thin places in the cloth. In other cases 
the side slivers have been allowed to go into waste for using 
over again before risldng defective yarn. 

In one devioe for overcoming this partioular evil of side slivers, 
and giving better yarn and cloth thereby, tho usual rings for 
dividing the doffer are employed, and in addition an extra narrow 
ring at each end to allow all sliver cansed by tho draught of tlu^ 
card and lumps adhering to the rollers to be dolTod in tlie iisiial 
naanner, bnt not to be carried throiigh the rubbers. At eacli Hide of 
the doffer, opposite the irregulär card slivers, tubos are litttul. 
The tubes are coupled to a principal tube eoimectotl witli a 
machine (one for every eight cards) consisting of a fan and 
necessary gearing for driving tho samo and for producing a 
draught to draw the irregulär sliver from tho condeiiH( 3 r card to a 
pair of cages, which deliver it in condition ready for going l)ack 
to the lap machine without other preparation. 

Patent for Perfeoting Side-Ends in Oanlmf Engintis, (See 
fig. 34.) 

This patented arraiigement invontod by Messiu Kinsinan and 
Hopkinson oonsists in arrangmg tho number of rings on the dolTev 
into equal spaces as requirod, and in addition an extra ring at cach 
end to allow all irregulär sliver—causod by the draught of tho card 
—and lumps adhering to the rollers and clearers to be dollod by 
the comb in the usual mariner, but not to be earriod through tho 
rubbers and on to the ooiidenser bobbin. 

At each side of the doffer are plaood, opposite the irregulär 
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side slivers, vertioal tubes which are fitted at eaoh side of the divid- 
ing roller, carried down below same, and coupled to a main tube, 
at the end of which is fitted the machine as illustrated. 



PiQ. 34.—Tatham’s Apparatus for Sido Bnds in Cotton Waste Cards. 


The machine is provided with an exhaust fan to draw away 
the irregulär sliver which passes down the tubes, and delivers the 
waste between two wire cages in a loose web (see Illustration) in 
a state to be returned to the mixing. One of these machines will 
draw away the waste sliver from eight carding engines. 

The patented arrangement surpasses anything hitherto devised 
to overooine the difliculties with regard to the side-end cops. 

Advantages, —(1) The outside threads or rovings are made 
equal to any other thread with the minimum amount of waste, 

(2) A oop can be made full si^se the mule is made for. This 
caiinot be done when the cops from the side-ends are variable in 
diameter. 

(3) The spinning is greatly improved. It is well known that 
about 25 per cent. of broken threads which have to be j)ieced up 
at the mule are from side-ends. 

(4) The picking out and rejecting of side-end cops is now 
obviated, which means a large saving. 

The patent maohine saves endless trouble, and produoes more 
regulär yarn and consequently more even oloth. 
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Dimensions^ Weights, Speeds^ etc. 


Space Occupied. 

Driving Pulleys. 

Power 

Approxiinate Weiglits and 
Outside Measurenient. 

Leiigth. 

Width. 

Diara. 

Width. 

Speed per 
min. 

Required. 

Gross. 

Net. 

When 

Packed. 

2 ft, 

8 in. 

2 ft. 

6 in. 

4 in. 

m in. 

about 400 
revs. 

about i 

I.H.P. 

5 cwts. 

3 cwts. 

40 cub. ft. 


Bemarks on Gotto7i-Waste Gardimj. 

In so far as this eounfcry is ooncerned, the use of the hopper 
feeder for automatically feeding the cotton in a loose level sheet 
to the breaker eard is by no means as much in favour as the 
method of first making laps of the cotton waste at a scutoher 
much in the usual way. This latter practice permits the prelim- 
inary soutching treatment of the cotton waste, and also helps 
in the matter of uniform work by the use of the faed regulator at the 
scutoher. But this latter efiect is also aided by the doubling of 
two or even three lap sheets together behind the breaker card. 
In just the same way it is common enough to feed four laps from 
the Derby doubler, behind the finisher caixT, two laps being placed 
end to end to make the full width of card. As a matter of fact 
sometimes six laps are used in this fashioii behind the finisher 
card, so that cases exist in which three laps may he seen working 
at the feed of the breaker, and also six narrow laps working as 
three wide ones at the feed of the finisher. 

Düring the twenty years or so of its existenco the lirm 
of Messrs. Tweedales ^ Sinalley, has obtained a roputation 
in connexion witli the manufacture of varioiis macliines, con¬ 
nected directly with cotton spinning. It is thorofore not to he 
wondered at that they make also cotton-waste carding engines, 
since their works are adjacent to or practically in the contro of a por- 
tion of country in which there are very many mills devoted to the 
manufacture of yarns and cloths frorn cotton waste. They make 
an up-to-date carding engine set, in which the breakor card con- 
tains seven rollersand live clearers, with a “ fancy ” roller devoted 
to the slight raising of the short fibres of cotton waste from, the 
main cylinder, in Order to help in the transference of fibres from 
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cylinder to doffer. This firm have adopted a positive driving 
arrangement for the feed, in which the chain is dispensed with^ 
and maohine out wheels are used instead. The spaoe between the 
licker-in and first clearer is quite filled in by steel plates. A strip- 
ping plate is arranged above the taker-in to facilitate Stripping andl 
grinding. The '^fancy” also is covered in by means of a hin ged 
plate, which can be lowered as required, the oovering extending al¬ 
most round the “ fancy/’ exgept at its point of oontact between itself 
and the oylinder. Extra carrier and tensioning pulleys are used 
for the rope which drives the clearers. The dolfer comb is driven 
directly from a very large rope pulley fixed on the cylinder shaft 
instead of through the medium of the fancy roller, as in many 
cases. The finislier card may be constriicted by this lirm either 
to Work on the Scotch feed principle, or to receive laps made 
at the Derby doubler. In the same way they have pat- 
terns for constructing the delivery part of the finisher card, 
either upon the condenser or upon the four-coiler System, in which 
latter case this part almost reseinbles the delivery side of a draw 
frame in which foiir cans are beiiig filled at one time, all the four 
can bottoin plates being driven from a common centre. 

In connexion with the condenser, Messrs. Tweedales and 
Smalley introduce a reciprocating motion for the leather rubhers, 
which is very positive in its Operation. En this way the rebound- 
ing of the rubhers is much reduced, if not altogether done away 
with, this being so much the hetter for the quality o£ the Strands 
of cotton Waste herewith produocd. Cold-drawn soamless tubing 
is used for tluj rubhers to run on, and with the idea of securing 
the maximum strength with the minimiun weight. It is necessary 
in this connexion to take up the Stretch of the rubhers, and at the 
saine, time to maintain triie running of the rollers and rubhers. The 
up-to-date breaker and finisher carding engines of this firm are 
constructed on sensible atid acccptable English principles, with* 
out any elahoi’ate devices. 

Paiml Aniomatic Faedirnj Maohimi for Breahim/ üardimj Eiußncs. 

(See fig. 24.) 

This inachino takes the place of the single-beater lap-forming 
scutching machine. It is well suited in cases where a small plant 
is installed, and when wastes of various colours or of the lowest 
quality are to bo carded. 
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The hopper of the feeder is kept supplied with loose material 
by the attendant, who puts in a quantity at intervals of time; it is 
carried upwards by means of an inolined spiked lattice, and is iiheii 
stripped by a comb and falls into a scale pan. After the roquirod 
weight has been deposited the inclined lattice stops, the scale 
opens automatically at regulär intervals, which can be adjusted to 
suit, and the material falls on the travelling lattice of tho oartling 
engine and is spread evenly so as to give a regulär feed. 

The feeder is driven by means of a beit from cylinder of oard- 
ing engine. 

Sjpace Ocoupied. —When the patent automatic feeder is substi- 
tuted for a double scutcher-lap feeder it adds 2 ft. 2 in. to the length 
of the engine. 


Äpproximate Weights, Speeds, etc, (See fig. 24.) 


Driving Pulleys, 

Power 

Eequirecl. 

Approximiite Weiglits und Outsid« 
Meaaiiremüiit, 

Oiain, 

Width. 

Speed 
per niiu. 

Gross. 

Not 

Wlu-n 

Paekod. 

14 in. 

Sin. 

100 to 
110 revs. 

1 I.H.P. 

18J owts. 

12J cwfcs. 

72 cuh. ffc. 


Tatham s Single Finishing Carding Fngine loith Patent Quadruple 
Coiling ajid Can Motion. 

(40 in. and 48 in. on the wire.) (See hg. 35.) 

The coiler or preparation System is recommended when brokeu 
Up hard waste is to be made up into yarns where strength is 
required rather than evenness, and when counts liner than B*s or 
lO’s require to be spun. 

Speoification. —One cylinder SO in. diameter. One doffer 25 in. 
djameter. One taker-in 9 in, diameter. Seven rollers 5 in. 
diameter of iron or 6 in. diameter, wood lagged. Seven clearers 
3 in diameter. One fancy 7 in. diameter, wood lagged, and driven 
by rope direct from cylinder. One humbug rollor 3 in. diameter 
undei feed roUer and taker-in. Improved conoentric bonds. 
Steel cover and shell ends to taker-in. Polished mahogany oovers 
over i'ollers, clearers, and fancy. Poliers driven by rope or ohain, 
Dish feeder with one fluted roller 2-J in. diameter, and arranged 
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to reoeive two half-width or oae fnll-width Derby doabler laps. 
Improved pattem doffing comb and motion, and patent quadmple 
coiling and can motion. 



¥k\. 35.—Finisher Card, with Qmulruidc Coilers. 


Special FeaturcH ,—-The concentvic bencls are of an improved 
type, and the roller, clearer, and fancy brackets, etc., ave adjusted 
by means ol‘ scrows and two hexagon nuts, both vertically and 
sideways, one sorew-key now litting all the nntö, and the com- 
bination provides the strongest, simplest, and best arrangement 
required. 

Sülf'oiling ring bearings to fancy. 

The dolTing comb and the driving motioiiL have been re-designed, 
and the cratik arm ia secured to the doffing comb by means of a 
spUt bOBS. 

Patent quadmple coiling and can motion. The iieece from 
the carding engine is separated into four or more slivers, either 
by steol-blade dividing apparatus, or by plaoing leather dividing- 
rings ^ in, wide between the card rings on the doffer. The slivers 
then pass through funnels, between a pair of calender rollers to 
the coiling motion and into oans, which are usually taten to a 
slubbing frame, the bobbins from whieh are then ready for the 
creels of the self-aoting mule or ring frame. Oocasionally for the 
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lower counts the oans from the finishing engine are taken direct 
■fco the back of the self-acting mule. 

JSxtras. —Special steel-hinged cover and rail, to separate the 
iancy from the roller above, and filling-np pieoes with small 
grooved shaft under the fancy, with Shell ends to beariiigs as 
illustrated. (In lieu of extending the mahogany cover fitted with 
door as per specification.) 

Shell ends to roller, olearer, and fancy beariiigs. 

Angle-bar undercasings in halves, with imi>roved setting ar- 
rangement to cylinder and taker-in. 

Sextuple coiling and oan motion, in lieu of quadruple ooiling 
and can motion, for the finer counts. 

Feeders to receive four half-width or two full-width Derby 
doubler laps. 

Taker-in covered with inserted wire. 

Fig. 35 shows the special steel-hinged cover and rail over the 
fancy, and filling-up pieces with small grooved shaft under fancy 
as named in extras. This is frequently applied to finishing 
engines in lieu of the mahogany cover with door being extended 
over fancy as named in specification. 

The proved concentrio bends have been substituted for the 
pattem illustrated. 

Production. —About 1000 Ib. of broken-up cop bottonis, 
comber waste, etc., per week of fifty-six hours. 


BimemionSy Weights, Speeds, etc. 


Space Occupied^ 

Driving Pulleys. 

Power 

Approxiuiatc WeLghis ainl 
Outside Mea«urüiumiL 

Length. 

Wldth. 

Diain. 

Width. 

Speed 
per min. 

Kequired. 

Gross. 

Net. 

WIlUM 

Puckod. 

10 £t. 

0 in. 

6ffc. 

10 in. 

20 in. 

for 3 
in. beit. 

75 to 

85 revs. 

about 14 

76 cwta. 

55 cwts. 

350 cub. ft. 


Adjustment of Pollers ufid Glearers, 

It may be as well to expend a word or two upon the metliod o£ 
sustaining and adjusting the various rollers and olearera that are 
employed on a roller and olearer oard, whether used for the card- 
mg of ordinary cotton or ootton waste. There is, of oourse, no 
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flexible bend, and no equivalent adjustable bend, as nsed for tnt 
sustention and adjustment of the flats of a modern revolving 
flat carding engine. Each roller and olearer is snpported by 
independent end bearings, each of whieh is secured to the rigid 
bend of the oard, in a manner which permits of adjustment to 
the oylinder, and also to one another. Here it may as well be 
understood that the fine settinga of 5-1000 in. and 7-1000 in. 
that we hear so much of in cotton oarding are neither sought nor 
obtained in the usual praotice of cotton-waste cardiiig. A good 
cotton carder, or even a grinder, may well be astonished at 
the rough adjustments often deemed suffloiently good in the card¬ 
ing of cotton Waste. 



Fin. BO.— Plan of Hroakor and Finislior Oard« wifcli Scotcdi Food. 


All the open onded rollor braokets inay be bolted to the 
seniicircular fraino, and equipped with finely threaded screws by 
which each rollor can be raised or lowored to a iiioety. The 
clearers may be aimilarly adjusted when the wii’o of either the 
cylindor or the suiallor rotary body may bocome suflicieutly worn. 
In like manner by obher line screws suitably disposed each roller 
may 1)0 properly adjusted to its oompanion olearer. 

A sufUcient amouiit of conoentricity of rigid bend to the cylin- 
der is provided for at the machine shop by the use of special 
machinery, and in at least one recent oase, instead of forming the 
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rigid bend all in one piece, separate and independent iilling-in 
pieces are provided for the necks of the rollers and clearors. 
Necessarily these filling-in pieces are secnred to the main bends 
by suitable bolts, and also the reqnisite finely threaded sorows 
are provided for securing the adjustinents before desoribed. 
The filling-in pieces can be naade to follow the oiirvature of the 
cylinder in the reqnired concentric manner, and can be moved 
along the bend to the exact position reqnired. Finished facings 
are used for the roller braokets to bed against, and theroforo 
to obtain and maintain the reqnisite accuraoy in working and 
in adjnstment. Very fine plans of breaker and finisher oards are 



Fig. S7.—Plan of Breaker and Finisher Cards with Improvod Labtioo Fondor. 

shown in figs. 36 and 37 by permission of Messrs. Asa Loch 
& Oo., of Oldham. Fig. 36 indicates the Scotch feed and fig. 37 
the Soho feed or straight-fibre feed. 

Flat Card. 

It has often been remarked that it is a peculiar circnmstance 
that the roller and clearer card shonld retain its position, prao- 
tically unchallenged for the carding of cotton waste, and yet it 
has become almost obsolete in the carding of ordinary raw cotton. 
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Why, for example, should the revolving flat oard obtain a hold 
in this branoh of trade, especially when it is remembered tbat 
double carding is Wanted on the roUer and olearer prinoiple ? Is 
it not possible to so modify the revolving flat oard that single 
Cardin g on this maohine may do as well as double oarding on the 
roller and olearer prinoiple ? 

The “ Humbug," " Fmtcy," and “ Dirt" Rollers. 

There are two special rollers used on ootton-waste cards 
which always attraot a oertain amount of ouriosity on the pari of 
the man aocustomed only to ordinai'y ootton carding. These are 
the “ fanoy ’’ and the “ humbug ”. The “ fancy ” we have de- 
scribed previously as being used to raise the fibres a little" out of 
the cylinder wire. The “humbug” roller is a different roller 
altogether, and oooupies another position. It may be in. 
diaineter when olothed with inserted wire, and is placed beneath 
the teed roller and taker-in. This roller serves some slight 
oleaning purpose, and gives back to the lioker-in some fibre that 
woiild otherwise escape, having a good surface speed. 

The dirt roller is another common feature of the ootton-waste 
card, and is a very slowly revolving roller covered with ooarse 
wire and placed immediately over the licker-in. It may have 
eight or nine revolutions per minute, and serves to take out hard 
ends, and some heavy dirt. Formerly used in cotton oarding with 
roller cards. 

It must be understood that neither the “ fancy roller, the 
“huiiilmg" roller, nor the dirt roller are to be found upon the 
revolving flat oarding engine for the ordinary carding of cotton. 
,\s a matter of faot, however, since a distinct position and use for 
these throe rollers is found in cotton-waste oarding, different people 
have considored whether it would be worth while to apply one or 
othor to the flat oard. At the present time oases exiat m which 
modern revolving flat carding engines are working with special 
adaptations of the dirt roller placed over the lioker-in, and for 
cottons contaiiüng a good deal of dirt there are to be found ad- 
vocates for this very special praotioe. It may be possibly worth 
while considering how far the humbug, the fancy, and the tot 
rollers may be applied to cotton cards, but the present wnter 
rs doubtful of their practioal success. 

• 12 
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General Bemarhs, 


In our previous pages we have at some length desoribed 

the processes and details relating 
cotton-waste carding ag carried 
/jjtÄnrÄl country. As stated, 

m the subject is a very present day 

One, and withont doubt a good 

X-\.. _ many more individuals are now 

O turnin g their thoughts a good deal 
more towards the utilization and 
manufaoture of cotton wastethan 
1 ^^^ ^ was the case a few years ago. 

l o ■ ' o 5 This is true in more senses than 

*1 beoause there is now in the 
inr H place the far more extensive 

^ ^ iJ ^ ^se of such machines as roving 

m Jg waste Openers, and many mills 

m o now use these machines to open 

m ® out their own bobbin waste, and 

I -g then mix the opened waste with 

^ their ordinary cotton mixings, 
g whereas it was formerly much 
g more common to seil the wastci, 
■g although some people always diel 
W use up such waste and managed 
^ to pull and open it of a fashion 
^ by means of their ordinary blow- 
& room machinery. Then, again, 
we have the extensive adoption 
of the com her for the combing of 
the Strippings from the dats of 
nfr|\yi the oarding engines. There aire 
/"T^ also hard-end extractors for re- 

/ covering the hard end from the 

I crow laps, or under clearor waste 

\ / of mules and ring frames, but 

these do not appear to have mot 
• with anything like the success 

accorded to ootton-waste combing, and to the opening of bobbin 
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Waste. All these efforts are quite distinct from the treatment 
of hard waste and the lower qualities of soft eotton waste 
entirely upon the condenser waste spinning principle, and the 
production of condenser yarns after the manner we have been 
explaining. 

The Universal Gardinu Prviciple. 

We have previously described the ring dolfer and the tape 
condenser carding aiTangements as made by Messrs. Platt 
Bros. & Go., of Oldham, and Messrs. Asa Lees ife Co., of 
Oldham, and the author paid a visit to the Phtenix Works 
of Messrs. John Hetherington & Sons, Manchester, in Order 
to inspect the latest arrangements for cotton-waste carding, as 
Gonstructed on the principles of Messrs. G. Josephy’s Erben, 
of Beilitis, Austria. We saw the double waste carding set in 
full work, and studied it well. Rome of the special featiires of 
this universal carding set it is our business to briefly explain at 
this point. The first features that presented theinselves forcibly 
to the present writer were the feeding by means of a hopper 
at the initial end of the breaker card, and the straight fibre 
feed and wide lattice arrangement for transferring the eotton waste 
from breaker to finisher card. In a general way these features 
are explained in previoiis pages of this book and termed the 
“Improved Lattice Peed Allowing for dirferenco in detail of 
construotion and arrangement it appears safe to say tliat the 
general features and principles of the “ Soho Eeed ” and the 
Universal Eeed to Pinisher ” have a very strong resernblance to 
each other. 


Universal (kittnn Waste Setj TI in, Wide. 

We deem it best for our readei’S to give the specifications of 
this cotton-waste carding set,. and for the breaker card this is 
as followa : Automatic hopper feed with large feed box, and 
automatic exaot weighing scale; three patent spiral feed rollers ; 
taker-in ; cylinder or swift 50 in. diameter, with live pairs of 
rollers or workers and small clearers ; universal double dofling ; 
cleaning and separating device; main doffer 36 in. diameter. 
The web carried by Josephy*s; patent diagonal or length fibre 
band feed to the oarder. 

For the finisher the speoifioation reads somewhat as foUows : 
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Automatic tabling, feed table with pateut spreader and evener, 
three patent spiral feed rollers, single or double taker-in, swift 
or oylinder 50 in. diameter, witli five pairs of workers and uni¬ 
versal double doffing, cleaning, and separating devioe. Main doffer 
36 in, diameter, and various improvements. Josephy*s patent 
tape condenser, with narrow or broad rubbers as desired, and 
speoially efäcient patent rubbing motion, four bobbiners, with 92 to 
200 good threads, six bobbiners with 150 to 240 good threads. 

CondenserSn 

It must be quite understood that the ring-doffer condenser is 
considered to be somewhat out of date on the Continent of Europe, 
although all our own Investigation leads us to the conclusion that 
in England it is yet the favourite and most-used System for the 
carding of cotton waste, since it is the oldest and simplest arrange- 
ment. As previously stated, tape oondensing is, however, on the 
increase in England, and the Josephy types claim to be up to date 
in tape condensers. The latest improved type of tape condenser 
Combines all the advantages of Josephy's previously successful 
types. It has proved to be well adapted for various classes of 
materials, both long and short fibred, and also mixed. The 
latest type is made in three models : (1) With narrow rubbers 
and special rubbing stroke for all iightly rubbed materials, par- 
ticularly aa referring to cotton waste; (2) with broader rubbers 
for strong rubbing for wool and woollen waste ; (3) with extra broad 
rubbers and three adjustable pressure rollers, and special rubbing 
motion to replace the oumbersome tandem rubber. 

Josephy’s latest improved fluted roller patent tape condenser 
is the general term applied to this condenser. It is claimed that 
very many of Josephy’s tape condensers have been sold, and 
especially so when it is considered that quite a number of special 
devices relating to tape oondensing have been placed on the 
market by different firms since the 6rst introduction of tape con- 
densing on the Initiation of Ernest Gessner in 1868. Up to this 
time the ring doffer was the universal devioe for Splitting up the 
fleeoe of cotton waste from the cylinder into the requisite num- 
her of individual slubbing strands. Since 1868 many improve¬ 
ments have been made in tape condensers, and, as before stated, 
we are informed that the old-fashioned ring doffer has beoome 
almost obsolete on the Continent, and Is there considered to be 
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totally inadequate in production required to suit an expending 
business. 

It is probably not too mueh to say that simiiltaneously with the 
introduotion and rapid adoption of the tape oondenser on the 
Continent, oombined with the splendid boom in ordinary cotton 
spinning following the Franco-German war, Lanoashire to a great 
extent lost its business in the oarding and spinning of cotton 
Waste to Germany, Austria, and Belgium, and during the last 
thirty years the cotton-waste and allied trades have grown to such 
an extent in these countries that Lancashire has been satisfied to 
ship a very large proportion of its cotton waste to the Continent. 
This might not appear so bad were it not for the fact that much of 
this waste is spun into yarn on the condenser System on the 
Continent, various coloured effeots are produoed by bleaching and 



dyeing the cotton at one stage or another, various 1‘ancy eftects 
are produced by knopping and other means, and then a good deal 
of such yarn is re-imported into England. In these days of 
cotton classes, text-books, increased education of operatives and 
managers, it does appear as if there ought to he now inore of a 
tendenoy in Jüngland for all such work to be done in England, at 
any rate to the extent of not needing to irnport cotton-waste yarns. 
It ought to be the case timt some of our largest spinning concerns 
—and there are now some very large ones—ought to make some 
profit out of using their own waste, especially in slack times. 
All this, of course, is quite apart from the type or special make 
of machinery put into use. 

BouhlG DoJhi;j Arrangefnent for Cotton Waate Cards. 

In regard to the »Tosephy condensers and the universal carding 
process, we have to refer now to a very special feature of this oard, 
namely, the adoption of a particular arrangement of the two- 
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cioffer System, or the use of the ordinary doflier, and also an extra 
and smaller one, for the express purpose of more perfectly Strip¬ 
ping the cotton waste from tlie main oylinder the first time of 
asking, and thus aiding in quantity and quality of oarding. The 
Austrian machine makers can certainly claim to have paid so mueh 
attention to wool and cotton-waste cai'ding engines as to take rank 
as speoialists in this direotion, and they have during maiiy years 
past devoted a large outlay of Capital, a great deal of time and 
ingenuity, and great energy to the further development of the 
prineiple originally put forth by Ernest Gessner, i.e. the problem 
of how to clear the main cylinder thoroughly from all carded 
material at every revolution of the same, and with comparativoly 
small acoumulations of dirt and fibre in the oylinder wire. It 
almost follows if such an effeot can be pi'oduced without corre- 
sponding disadvantage, that the output will bo groater and the 
yarn better. 

It is claimed that in the universal oarding engine Messrs. Josephy 
have solved the problem of inoi’e thoroughly cleaning the cylinder 
by the introduotion of their double dolTiug arrangeineut. Wo 
have carefully studied diagrains relafcing to the original Gessner 
arrangement with two fancies and two dolihrs, and lind that he 
employed two separate doITer oombs and two lattioes, which con- 
duoted the two separate webs to a pair of pressure rollers between 
which the two webs arecombined into one web for tlio condenser. 
Now, let US point out the special purpose of tlie double dolling 
arrangement, as this is a vory special featuro not pi*üviousIy re- 
ferred to in this book. In this case tliere aro two fancies and 
two dolfers, but there is only one delivery and only one lleece 
of cotton. The first fanoy roller ooirios iininediattdy aftor the 
last of the fivo workers, and it operates ujion tho prineiple that 
the cotton oii the oylinder can be divided into two portions, an 
upper and a lower layer, The first fancy raises the upjxjr laycr 
of cotton from lihe cylinder, containing a very largo proportion of 
the iinpuriliies, its surfaco revolving against that of tho cylinder, 
and its teeth pointing against tho teeth* of tho cylinder. The 
material picked up by the first fanoy is conductod to the sniall 
extra doffer which is plaoed imrnodiately above the largo lower 
dotter, which latter oocupios praotioally tho same position as tho 
doffer of any ofcher oard. The sniall doller rovolves in the opposite 
direction from the large dol’fer, so that their contaot surfaces 
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revolve in tho same direotion, and the top layer of cotton is gr 
from first or top doffer to the second one. In its progress frc 
oylinder to fanoy and from fancy to top doffer, in this top layer oi 
cotton the fibre is stretohed, lashed out, and in a sort of manner 
the fibres are oombed. The impurities, such as seeds, leaf, and 
hard thr^ads, are removed by a cleaning device into troughs, and 
this refined web is passed through another oarding prooess. At 
the same time the second fanoy raises the remaining inside olean 
and well-carded fleece of cotton waste from the oylinder, and the 
two cleaned and equalized webs of cotton waste are joined to- 
gether in the ohief oarding contact between the cylinder and second 
or chief doffer, to be then taken oft* this second doffer in one 
delivery by the fly-corab in the ordinary well-known manner. 

In this way, by raising the cotton waste from the wire of 
the cylinder by the aid of two different fancies, and by using two 
doffers, a much more effective cleaning of the cotton from the 
main cylinder is obtained, and becomes almost perfectly empty 
of cotton after tlie chief carding contact. As a natural result 
much less cleaning of main cylinder is required than with the one 
dolTer method. 

Messrs. Josephy claiiii by inoans of this ingenious device to 
conibine tlu3 productivcness of the double-doffer System, with the 
exceilent quality of yarn often obtained by the one-doffer system ; 
they Claim to liave inade tho universal cardiiig set generally 
suitablü Tor different textile trades, and for coarse, medium, and 
line yarns. It is further claimed that these powerful machines 
occu])y com])arativ(^ly little lloor s})ace, especially whoii the uni¬ 
versal carding macliim^ is accoinpanied by the use of Josephy’s 
continuous spiiming rranie. Coming down to delinite produc- 
tions, this firm qiiotcs tho followirig particulars, and offors a 
guarantee as to their genuineness : Universal carding set, patent 
tape condeiisers, 72 in. wide, both for hard and soft waste : No. 
l’s yarn, ninety-six good threads on tape condenser, 750 Ih. of out¬ 
put in teil hoiirs. Counts G’s, 610 good threads, 500 Ih. output ln 
ten hours. Counts 12’s, 240 good threads, 310 Ib. output in ten 
hours. Such productions—with equivalents in other counts— 
are stated to be obtained in Austria, Germany, Kussia, and 
Belgium. 

Naturally the use of a hopper feeder to the breaker card dis- 
penses with the preliminary use of the scutcher, as laps of cotton 
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are never made, the broken-up cotton waste passing straight from 
the bin into the hopper feed in a loose form. A strong point is 
made of the fact that ring doffers are not used, and that the tapes 
of the tape condenser are oomparatively narrow. Oertainly the 
ring doffer does limit the degree of fineness to which the material 
may be reduoed at the condenser. It is olaimed that from fonr 
to six times as many good threads oan be given on this universal 
tape conden-ser as on the ring dofer, and that cop bottoms oan be 
reduced to oounts 8's or so at the condenser, and then reduoed to 
12’s or so at the final spinning process without using muoh draught 
at this process. About 4’s oounts is good at the ring dofier 
to be reduced to 7’s or 8’s at the condenser mule. 

Other Double Doffer Gondensers, 

Such of our readers as are familiär with ordinary cotton- 
spinning machinery but not with cotton-waste or wool oarding 
must not imagine that the principle of using a double doffer is 
peculiar to the universal carding set, but a special arran gern ent 
of double doifer, double fancy, and narrow tape condenser is 
part of this carding machine. 

There is, for example, another type of double doffer arrange- 
ment which anwers somewhat to the föllowing description, The 
doffers may each be 22 in. or 24 in. diameter, and be mounted 
one above the other with both in actual oontact with the cylinder, 
and the two dofiers separated only by a spaoe of about four in. 
Upon each doffer are mounted card rings upon the principle of 
the ring doffer preyiously described' in these oolumns, each ring 
of fillet representing one end of cotton waste. There may be the 
usual dividing leather rings between the filleting rings, and the 
special feature to be noticed in this double-dofFer System is that 
the rings of fillet upon one doffer are plaoed opposite the spaoes 
of the other doffer. In a case, for example, thirfcy-eight good and 
two spoiled Strands, then each doffer would be mounted with twenty 
rings of fillet of in. or width, with spaces between of the 

Same width, these spaces being wider than is usual with the single 
ring-doffer System, and the width of the carding engine be suit- 
able to the number of strande of fibrous material taken off the 
machine. Each doffer in this case is stripped of its strande of 
fibre by a roller stripper, and has its own set of rubbers, which 
may or may not be arranged each on the tandem System. 
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Among the disadvantages of this System may be mentioned 
that the two doffers rarely deliver slivers of the same weight or 
ooRnts, since the upper doffer generally takes more than its share 
of fibre from the oylinder. This is so true that regttlarly the 
Strands or slivers from the upper dolfer are spun separately from 
those spun on the lower doffer. It is claimed that no such defect 
can occur on the Josephy or universal carding set, and this is a 



strong point, because it has always been found difficult to adjust 
any condenser to strip simultaneously at two places, and deliver 
accurately two or more different sets of threads of the same 
counts. In any case a double doffer condenser should be expected 
to Strip the cylinder more perfectly than a single condenser. 

A wadding card as made by Hetherington’s is shown fig. 40 
and one on the lap drum principle in fig. 41 by same makers. 



Condenser Bobbins, 


The long bobbin upon which the thin slivers from the con¬ 
denser card are wound, and which is taken direct from the front 
of the card to the suitably arranged creel of the condenser mule, 
has given trouble on many ocoasions by developing one defect or 
another. 

One defect has been the liability for the flanges to work loose 
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upon the central spindle, and thus allow the end rounds of 
sliver to fall out of shape, thereby oausing many breakages of ends 
to occiir at the spinning machine. 

This has been often due to a want of proper support of the 
flanges, as they have often been made with only a small hole 
just suflioiently large to admit the long spindle which passes 
right through the bobbin and is screwed up to bring the flanges 
tightly against the wooden ends of the barrel or core. In such 
oases when the latter shrinks the flianges become loose. 

Yet another defect has sometimes been manifest in the flanges 
themselves, these being often made of thin sheet iron, so that 
when the bobbins are put down on the floor by the piecers the 
flanges either cut the floor if it is a wooden one, or themselves be¬ 
come damaged if the floor be of stone. In a particiilar improved 
make of long condenser bobbin, the core is turned slightly 
smaller in diaineter than the maiii body at each end, and on 
these smaller portions are fixed metal ferrules, provided at their 
Guter ends with square bosses in the form of four separate pro- 
jecting pieces. The flanges are placed on these bosses and the pro- 
jecting pieces turned back upon them, thus securing the flanges 
independently to the bolt. The latter is then passed through 
the hollow core of the bobbin and screwed up in the usual way. 
If the core shrinks longitudinally and the bolt becomes loose the 
flanges will still retain their rigidity and will also sustain the 
shock if bobbins are thrown on the floor. 

Thd Ihofiie Card Condo.mer. 

It is claimed i'or the tape condenser that it is miich more 
adaptable to difl'erent coiints of sliver than is the ring doffer. 
Also that it is a more productive machine and will certainly 
give far and away flner counts, espeoially if a double or trebleor 
quadruple condenser be used, It is claimed that 1000 11). per 
week may be given by a double tape condenser for G’s. As 
against this it may be urged that English people are for the 
most part more accustomed to the ring doffer and use is secoiid 
natu re. Also that it is eminently auited to the medium and 
lower counts of oottoii-waste yarns and to limited ranges of 
counts. Yet another item in its favour is its extreme simplioity 
and comparatively small liability to get out of Order. The 
naiTow Strips of fllleting on the ring dolfer may be said to tear 
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the wüh of colifcon waste from the cylinder into strips or slivers, 
vvhereas the tape condenser obtains this division more by the 
oxi^rcise of preBsure. 

The Ilse of the oams for the rubbers and the peouliar action 
of tlu*. rubbers makes a condenser appear a very complicated 
an’anj^auiiüiit to a tyro, but really the whole thing is quite simple, 
aiul tluj cam shaft and various connected parts can easily be 
wluuded away for repairs to the leathers. Steel-tape condensers 



.1*2.—Condenser Ter Finisher Card. 

hiivc not niet vvitli nmch acccptance in England at any rate, 
'riirre are soine who cousulcr the double-tape condenser the best 
onc iion'Aihl« for coUoii waste in the higher counts. A good illus- 
tnitimi of !i triple condenser by a well-known firm is given fig 42. 

Fefid lioUC'Va of Card, 

l’vactiwe varies somewhat as regards the feed rollers, smee 
sonn, m-efor a pair o! thin fluted feed-rollers, others one feed- 
roll.n-with dish foed, while still others prefer a pair of feed-rolleis 
witli saw tooth wire, and perhaps this is the best m view of the 
«bjectionable things which aometimes come along with the 

cotton. 

8'pecial Boilers. 

'l’hero appears to be somewhat more latitude for special ideas 
in cotton-wnste carding than in ordinary cotton cardmg. Fo 
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example, in some cases one of the rollers has been miide to ooii- 
tinuously oscillate across the cylinder in a similar niaiiner to a 
long grinding roller. Probably this is done to lay the cotton well 
down on the oylinder, and for the same reason one of tho rollers 
may be driven much more slowly than the others. These de\ ioeb, 
however, partahe a little of the nature of fads. 

Preparatioji System, 

This particular System, using a slubbing frame, and usitig 
creel bobbins at the mule, appears to be more especially used for 
coarse twist yarns in which greater strength is rec|uired thaii in 
weft yarns, owing to the friction and strain put on the twist yarn 
at intermediate stages, and at the loom by i’eeds and hf3alds. 

Waste öarding Enijines; Double Cards, 

It is rarely that double cards have been used fox* oobtou wasto in 
England, although it is usual to double card the cotton by passing 
it through a single breaker card and then a single finisher, ily' 
double card as above is meant a card with two cylinders and two 
doffers but only one feed and delivery. 

Dirt Roller, 

The dirt roller is of distincb Service on a wastc card an its 
coarse wire adheres to a good many hard ends and a good 
deal of dirt of various kinds. It always has a very shxw 
rotati-on. 

The Humbug. 

This small roller (about 2 in. diameter) is phiced bonoath the 
lioker-in and serves the purpose of preventing tho esoapo of lilu’o. 
A similar roller may be plaoed beneath the dolTor. Thorti doos 
not appear to be any particular reason forthcoming as to why 
these terms of humbug ” and fancy should be used. 

The Fancy, 

This roller goes at a quick speed, and practically raiscH a nap 
of cotton on the cylinder surface so that the doffer will aftcrwards 
take the cotton from the cylinder in an eflioient manner. Its lotig 
wires should penetrate those of the cylinder from in. to iV ln. 
deep. 
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Eoughly speaking a scutcher for waste may cost about ißlOO, 
a breaker and finisher card with condenser about £300, a hopper 
£30 to £35. 

Condenser, 

The rubbers should do no more rubbing than is necessary for 
the required consistency ot the rovings, and may be possibly 
in. apart at the initial end, and easily dose at the terminal end. 
Press rollers may be used in the oentre of the rubbers to help 
in keeping them better to the cotton strands. The rubbers should 
be as Btraight and level as possible across the width. Tapes 
should be as acoessible as possible to faoilitate repairs or 
adjustments. It is considered best to have condenser bobbins 
which look as full as possible for the parbioular counts. 

Comhined Drivmij for Cards, 

Pormerly it was common enough to drive a finisher card in- 
dependently from its finisher even with the Scotch or the lattice 
feeders, but irregulär results were often obtained from this praotice 
owing to one beit slipping more than its companion. By using 
a comjnon driving beit to breaker and finisher, uniform starting, 
stopping, and driving are obtained in this particular respect. 

Also in connexion with Scotch feeders and lattice feeders, 
Chain driving for some of the details is fouiid to do better than 
rope or beit driving. 

Jmproved Waste Slubbiiuj Fravie Jor Pyeinivatory System, 

This frame has been deaigned especially for cotton-waste 
spinning, and is arranged to receive the cans from the finishing 
engine with quadruple or sextuple ooiling and can motions. 

The length of lift, diameter of full bobbin, si25e of top and 
bottom rollers, and other details contained in these framea, are 
found from experience to give the best results, and the patterns 
are quite up-to-date in every respect. The full bobbilis are taken 
either to th© self-aoting mule or ring frame. (See fig. 43), 

These frames are made in all lengths up to 152 sinndles. 

S'pecification ,—Spindles § in, diameter 9 in. lift, to make a 
bobbin 4^ in. diameter 6 in. pitoh, 24 in. staff. Plyers with single 
centrifugal pressers. Bobbin to lead. One line of tin rollers and 
guide wires behind. Three lines of bottom lluted rollers, 1 in., 
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f in. and 1 in. diameter. All bottom-roller necks hardened. Holicl 
top rollers for one or two threads to a boss. Polished iron top 
clearers for stationary oloth. Improved cone-lifting and strap- 
tightening motion. Full bobbin stop motioii. Automatio locking 



FiG. 43.—Slnbbiug Frame for Cotton Waste». 

door to jack motion, and fitted with patent *‘grip” s})iii(ll(‘ rail 
and long collars, or collars can be fixed by two lock inits ; ])at(‘nt 
“duplex” traverse bars and motion; patent “endlcHs” cjone^- 
drum driving beit; Ormes’ bank indioator. 



Special Features .—Patent grip spindlo rail. The long collars 
are seoured by means of a split boss with set Borew attaohed to 
tbe rails, giving a simple and trne method of fixing same and 
effecting a saving in driving power. 

Patent duplex traverse bars and motion equalize the pressure 
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of the rollers upon the slivers, making the draught more regulär, 
ensure oven and laating wear oi the roller leathers, and improve 
the quality of the yarn. 

Patent endless cone-drum driving beit is self-adapting to the 
taper and curve of cone drums, öusuring more powerful driving 
and accuracy of speeds. 

Extras ,—Patent self-locking loose boss-top rollers, in which 
the loose boases are prevented from slipping off the axles by 
rneans of a small spring fitting in a groove in the axle, and 
projecting into a corresponding groove cut inside the loose boss. 

Driving at both eiids of frame. 

rroduGtum, —One frame of say 144 spindles will follow four 
finisliiiig carding engines. The slubbing bobbin varies from 
One to two hanks. (Pig* 43 shows a machine by Messrs. 
Tatliain.) 



Fitj, 4Sn.—Ctriuding Framo and (frinding ]loller for the Roll&rs of Cotton 

Waste Cards. 


J )lnwiislo}iSf WahjJhtSf Spcßdsj atc,, oj a l^rarfiB of 144 SpiiidlBs. 


Siüvc.»* Oixsupiu«!. 

[)nviiig Ihilloys, Fast und 
Loose. 


Aj)proxiiuate Widghts and Outside 
Measureiiient. 






Power 

Required. 




Iji’ngth. 

Widtli, 

iiic.hidhig 
Hpaeo for 

Diiuu. 

WUltU. 

Sjuiwl 
pur Min. 

Gross. 

Net. 

When 

Paeked. 

8‘j a. 

|4 ft. t) in. 

‘ .3 

r-l 

for 8 in. 
atrap. 

S60-i00 

reva. 

about S 

I.H.P. 

102 cwts. 

90 cwts. 

290 cub. ft. 
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FINAL SPINNING MACHINES POR COTTON WASTE. 

PecuUar S^nnning Machines. 

To very many persons interested in cotton spinning it is not 
known that there are maohines largely used in the spinning of 
cotton Waste or wool which are eutirely different in principles 
‘ and practice from either the self-aoting mule, the ring frame, or 
even the flyer-frame. 

The öan Spimdng Frame, 

One of these peeuUar spinning maohines is sometimes termed the 
Can Spinning Frame In regard to the spindles, this maohine 
is very largely built upon the lines and principles of the well- 
known pirn winding frame so extensively nsed in connexion with 
the winding of bleached and dyed yarns that have been treated 
in the form of hanks, and are again re-wound in cop form at the 
pirn winding machine, ready for use as weft in the shuttle of 
the loom. In the can frame the cotton strande from the loiig 
condenser bobbins are used, and are converted into yarn suitable 
for the weft of ooarse goods. On the waste mule, however, the 
long condenser bobbins are placed in the mule creel in complete 
form as taken from the condenser, hut this is not at all true of the 
“ can spinning frame In this latter case the long condenser 
bobbin is made with a removable end or flange, and eaoh separate 
spool or round of cotton waste is drawn separately off the end of 
the long condenser bobbin. This comparatively small portion of ■ 
cotton is placed inside a special can of the orthodox 9 in. dia- 
meter, but only about 3 in. or so doep, Eaoh of these shallow 
cans is fitted with a lid containiug a central aperture through 
which the cotton strand is withdrawn at the can spinning 
maohine. The use of these cans oonstitutes the most distinc- 
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tive feature of the machine, and gives the name to the machine, 
and it must be very particularly noted that the yarn is not twisted 
by the spindle, bat by a moderately quick rotation being given to 
each can. The shallow cans of condenser cotton really form the 
creel of the maohine, and they are placed low down and in front 
of the maohine mach the same as are the cops or bobbins of a 
winding frame. The loose cotton spool fits nicely inside the can 
and the. cotton is withdrawn from the centre of the spool—and 
not the Outside—and, as before stated, passes through a small 
aperture in the centre of the lid of the can. The manner in 
which the cotton thread is held at both ends and the relation of 
the hole in the can lid to the point at which the cotton is 
leaving the spool inside make it possible for twist to be inserted, 
there being some sort of resemblance between this twisting 
principle and that by which a draw-frame coiler is said to put a 
little twist in the sliver, although the can of the can frame re- 
volves very muoh faster than the can of a coiler, and therefore 
inuch more twist is inserted. Compared with a spindle, how- 
ever, the speed of the can is exceedingly low. For all that, this 
machine is not well htted for making the finer coiints of cotton- 
waste yarn—say, anything above ö's or so—not alone or so much 
because its twisting capacity is limited, but also because there 
is no draught in the machine either by roller drawing or oarriage 
draiight. The ordinary cotton waste condenser mule is, of course, 
limited in draught to about two, but to be readily able to draw 
a condenser end from 4*8 into 7*s or 8*s or so is far different from 
being forced to leave the end at 4’s counts just as fed to the 
inachine. This is one of the essential differences in effect pro- 
ducüd by the can frame and other waste spinning machines. 
Strictly s])üaking it is not a spinning frame at all, but only a 
twisting machine, sinco technically speaking the tei’in spinning 
implies both twisting and attenuation of the cotton. The inachine 
appears to lind a special vogue in producing up to aboiit 4’s counts 
of yarn from end-drawii condenser spools, such yarns being low 
twisted and particularly suited for very coarse wefts. Each Strand 
of cotton emerges from tho centre of the can, passes upwards 
and over suitable guides, and thenoe through the slit in the cone- 
shaped cup and upon the spindle in cop form. The machine is 
probably the simplest one ever devised for spinning or twisting 
yarns of textile fibres, and it therefore requires very little skill in 

13 
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handling—either from a worker’s or foreman*s point of view— 
while oomparatively little power is required to drive it propor- 
tionately to the weight of yarn produced. The 9 in. diameter 
of oan is made to correspond with the diameter of full condenser 
bobbin produced on the finisher carding engine, and its use com- 
pels a wide spindle gauge, this being about 10^ in. The machine, 
however, is duplicate or double-sided like a winding frame, which 
it really more resembles than it does a spinning machine, 

The Spindle and Go^)* 

A Word now in ragard to the spindle. To a mule or ring 
frame man who has never considered the cone-cup method of 
placing yarn in cop form, an examination of the resultant spool 
or cop will be surprising. Such cops are well built, and may be 
produced either on full length spools or without such fouiidation. 
Take the pirn winding frame for example, there is no attempt 
to twist the yarn in this machine, its usual vogue being to take 
hanks of yarn that have been bleaohed or dyed, and re-wiud 
them into cop form ready for the loom shuttle. It is common 
to use a thin spool which has a base the shape of the top coiie of 
a mule cop. The bobbin is placed on a very long and specially 
shaped spindle, which is driven round in the usual manner. The 
cone of the bobbin is placed vertically in cone cup with the apex 
of the bobbin pointing downwards so that the cop is built down 
the spindle and bobbin instead of upwards, as on a mule or ring 
frame. The rotation of the spool alluded to draws the yarn 
from the hank round suitable guides and through a slit in the 
cup and upon the bobbin itself. Because the base or initial 
portion of the spool is o£ cone shape, the lift of the frame guidos 
and shapes the yarn in a cone form upon the spool. The next 
feature requires a moment’s consideration on the part of ono who 
has not previously studied this copping problem. As the cop at- 
tains a oerbain diameter of cone from base to apex, it becomes too 
large to fit in the metal oonical cup, and naturally is forced upwards 
so as to continually wind the yarn lower down the bol>i)Ln, the 
manner of holding and driving the spindle readily permitting this, 
A natural and simple copping motion is thus provided for oach 
•spindle itself. Now this pirn winding and cop shaping prinoiple 
is the one essentially adopted on the can spinning frame, with 
perhaps the one important differenoe that at any rate for the orüho-^ 
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dox size of cop or bobbin built up on the pirn winder the yarn 
remains upon the thia bobbin, the bobbin itself is. placed in the 
Shuttle, and the yarn is drawn off the coned extremity just as is 
the case with a mule cop or a ring fi-ame bobbin. In the oan 
frame, however, the cops attain a very large size in Order to hold 
a sufficient length of the very thiok yarn, so that any dimensions 
of cope up to 10 in. in length and 3 in. diameter may be attained 
on this machine. These cops are taken from the spindle and 
used without any bobbin inside. Another feature about 
these cops—which appeai’s almost startling when witnessed by 
a mule man for the first time—is that in the loom the yarn is 
not drawn off the end of the nose or top eone, but is drawn fi'om 
the inside of the cop, starting at the base or thick pari This 
for one thing aooommodates itself to the method of helping to 
hold the huge cop in the shuttle by a longitudinal thin rod or 
band pressing agaiiist the outside of the cop. This unwinding 
of the cop from the inside is done with little or no trouble, and an 
extremely small amount of loss by waste, and is very much fa- 
cilitated by the special method of Crossing the yarn upon the 
cone. Here it raay be stated as a definitely established fact that 
the orthodox method of winding the yarn upon a mule cop is 
not always the best for the absolute prevention of halohing and 
spoiling cop nosos, and for uniform unwinding of the yarn at 
the next prooesses. This is demonstrated, for example, by the 
special yarn Crossing motions sometimes applied to self-acting 
mules, and in one particular case that could he described a very 
large amount of time and iiioney havo rcoently been expended in 
Order to entirely dispense with the Sharps-Eoberts mule copping 
inotion, and adopt a radically different one in order to get a 
hütter Crossing effect. In the can spinning frame the yarn is 
much more orossed hoth up and down, 64 in. of yarn heilig taken 
stweral times across the length of cone, and this very much helps 
in preventing the cops from hreaking and in giving easy and 
certain uiiwiiiding from the inside of the cop. As stated, the 
yarn is built ui^ on a spindle revolving in a oonioal iron cup, and 
the spindle is gradually forced upwards by the iiicreasing dia¬ 
meter of cop, until the bitter is sufliciently long. The steel spindle 
is then drawn out and the cop removed from it. The full length 
böing attained, each spindle and its companion can are promptly 
stopped by an automatic stop-motion, which aots separately for 
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each thread so that the whole of the frame need not be stopped 
at one time. The machine is a double-sided one like a winding 
frame, and covers a considerable width over all, the length being 
anything up to about 80 cans, as required. Finally it may be 
stated that i£ the yarn is required to be bleached and dyed before 
going to the next process, the can frame may be easily adopted 
to wind the yarn in hank form instead of in cop form. 

The can or cup frame iö not very largely used in England, 
but its special province is in the case of very coarse yarns of per- 
haps l's or so from some of the poorest material used up in 
cotton-Waste spinning. 

Such stutf will not stand any draught at all and this machine 
only twists without draughting. Much of this coarse oheap stulf 



Eia. 44. - Cup-Spinning Machine (Tatham i't Go.). 


is, however, used in the backing and filling of soine exceedingly 
good carpets and will take almost any colour in dyeing very rcadily. 

The centre end of each small can of sliver is drawn throngh 
a small hole in the top of the can. A girl may mind the machine, 
and each spindle may be fitted with a knock-oli‘ inotion, This 
is the kind of machine that is sometimes humorously said to spin 
double noughts (0,0’s). 

Oup-Sjnnnimj Machine, 

The above maohine is used for spinning a soft twisted 
weft yarn for low oounts up to No. 3*s, and the yarn is well 
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adapted for cotton blankets, oleaning cloths, etc. (See fig. 

U.) 

S^'iecification ,—Spindles 101 in. gauge, one line to both front 
and back of the machine, with self-aoting knocking-off motion to 
eaoh spindle when a thread breaks or when the cop is full. 

Sj^eoial Features ,—This maohine takes the place of the mule 
and follows after the finishing carding engine, The full bobbins 
from the condenser are plaoed end up and the wooden barrel 
is pulled out, leaving the roving in the form of cheeses 9-J in. 
diameter by 3 in. deep. These are then ready for the above 
machine and are placed in revolving spin-tops which make about 
1300 revolutions per minute. The roving is drawn out from the 
inside, is passed through a small hole in the lid of the spin-top, 
and is twisted ou its way to the square spindle inside the conical 
cup, which, by means of a thread guide moving up and down, 
builds the cop which is well crossed and solidly built about I J in. 
diameter, or other size to suit shuttle. 

The machine is made with as many as eighty-four spindles, 
forty-two on each side; it is simple in construction, and easy to 
work. The twist is altered by means of one change wheel. The 
laboiir cost is low, one girl will mind fourteen to twenty spiiidles 
accordiiig to the counts, and the output is large per spindle. 

A'ppnirimate Prod hg Hon. 

Counts sj)un . . . No. l’s. No. I Vh. No. 2*3. 

Output per spindle pei* hour 1 Ib. :] Ib. .1 11). 


Dlmmsions, Speeds, Welijlits, etc,, of a Maoliine of F/ujiity-fmir Spmdle,H, 


Srai’c 

Driviiiy: IMiUoys. 

Hpcu'd of 
Hpiu*l.opHi 


Ai»pro.\inwiU' 

Wuipfhts. 


Wi.ltli, 

Diiiiii. 

WifUh. 

Hpiieil 
per ininui(>. 

P(ir niiiiutü. 

1*0 wur 
lioquireil 

(IrCKSH. 

Net. 

38 ft. 

0 ft. 

14 in. 

H in. , 

about 

about 

about 3 

100 cwts. 

80 owts. 

11 in. 

H in. 



475 vevfl. 

1300 revs. 

r.H.p. 




The Cdiapon Spmning Frame, 

Previously we have desoribed the “ can spmning frame and we 
now propose to desoribe the Ohapon spinning frame (see figs. 46 
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and 46). The can frame and the Chapon inachhie have a good 
many points of resemblance in general construction and appear- 
ance, so mnch so that at a first glanoe a tyro might be inolined to 
think they were identical maehines. There are. howevor, aoiiio 
very important differences in prinoiples of constrixction and 
Operation, as we shall make clear in the present articlo. Botl) 
these maehines have a special vogue and capacity for the pro- 
duction of low counts of yarn, say, anything from eoiints 
up to about 3’s or 4’s from condenser bobbins. In both cases 
the eops are built up on the cone cop prinoiple, as desoribed 
previously, and in each case the cops are specially desigiied for 
use as weft in the weaving of such goods as cotton blankets, or 
in poorer stuff, as cleaning oloths, etc. In cotton blaukets and 
similar woven goods this weft gives a very lull apj^earance, 
Superior in some respects to that obtained from yarn spun upon 
the self-acting mule. In each case the cop is fonned in an iron 
cup, upon a long steel internal spindle, much similar to tho 
pirn winding frame principle. The full length of cop is attained 
by the diameter of the cop itself continually foroing both cop 
and spindle upwards, and building the cop downwanl.s. Tlio 
completed cop is drawn off the steel spindle, whieh is liftcd out 
for the purpose, and then replaced for the next cop. For Iho 
“can frame’* and the “Chapon machiiie “ co[)h iilike box 
shuttles are used in the looms withoiit shuttlo tonguos, tho 
cop being held in its place by the externa! proHsurc.^ of a liglit 
longitudinal band or rod, while the yarn iß vvithdniwn from ilu' 
inside and base of the cop, instead of from tho apox of tho toj) 
cone and outside surface, as is the invariable caßc witli imilc 
and ring frame yarn, and also in the case of cops or Ijobhiiis 
formed on the pirn winder. Although it is really a V(3ry Hiinjde 
machine the Chapon is somewhat more complicatod tliaii tlio 
can frame, simply because it is a more ainbitious niachim^ and 
has a somewhat greater scope. It has the advantages of using 
the full-length condenser bobbins in the croel in just tlio ßariio 
way as on the waste-spinning condenser mule. The cone cup 
and long loose spindle are not only iitili^^ed for winding and 
shaping the yarn in cop form, but are also used for putting the 
twist in the yarn after much the same way as niay be done in 
the well-known cotton-spinning machineß* It is furthermoro 
pos.sible to construct a Chapon spinning frame so that the 
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principle of roller draught may be utilized, and three pairs of rollers 
of small diameter may bensed for this purpose—say, about f in. 
diameter. It is not, however, the usual plan to construct the 
Chapon spinning frame with drawing rollers for the purpose of 
spinning cotton-waste yarns from Condensed bobbins any more 
than it is the common plan to construct a waste condenser mule 
with such rollers, and the passage of the yarn from back bobbin 
to front spindle is on much the same lines as the mule spinning 
process. For example, the long condenser bobbins, each con- 
taining possibly from ten to sixteen Strands which have been 
rubbed by the condenser rubbers into sufficient dönsit'y and 
roundness to give satisfactory drawing-off at the spinning machine, 
are placed on tin surface drums of about 10 in. diameter, and are 
thereby unwound at a uniform surface speed. The width of the 
linisher carding engine may be variable, and thus give different 
widths of condenser bobbins, and the creel of the Chapon can be 
constructed to agree with this, but it is necessary to arrange one 
in relation to the other. For example, a Chapon spinning frame 
could be constructed to have ninety-six spindles in Order to 
exactly measureout foreight back bobbins, each holding 12 ends ; 
or there might be 104 spindles to agree with eight long back 
bobbins, each containing thirteen good ends Irorn the linisher 
card. In the tin drum creel proper spaces are provided to hold 
the tianges of the long'bobbins, and i^artly on account of this it 
is necessary to have each condenser bobbin somewhat shorter 
than the total space occupied by the several spindles which ono 
bobbin serves. The spindle gange is iisually about 3.^ in. as 
coinpared with 10.^ in. of the can spinning tarne, but the latter 
is a double-sided machine, while the Chapon machine only has 
spiiidles on one side, so that the cornparison is more like 7 in. to 
lOJ in., the duplicate can maohine being wider than the Chapon. 
On this latter machine there are principally two sizes of spindles 
used, the No. 1 size being used to produce cops about 10 in. long 
and from 2 in. to 2^ in. diameter, such as would be suitable for 
the lower ränge of yarn counts, say up to 2’s counts with 840 
yds. per hank, as in ordinary cotton, For what may be termed 
the liner ränge of counts produced on the Chapon machine, say 
2*s to 4*s, the No. 2 size of cop is more suitable, with any length 
up to 8 or 9 in., and a diameter of possibly l;]- in. Each Strand 
of cotton is delivered at a uniform rate of speed from the contaot 


Fia. 45.—Chapon spinning frame. Ab uhgcI to Hpiu vory cdarHo yanw. 
of the bobbin with the surfaoß drunis, and ifc paHsoH bütwßoii a 

back vikw. 



Fig. 46.— Gliapon spinning Iiamo. As usod to Kpiii vory ooarso yarn«. 
pair of positively driven opnducting rollei's, thenoe down ward« fco 
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the eye or curl of a suitable rotating guide, thi'ough the slit in 
the oonioal cup, and upon the Steel spindle passing down the 
centre of the cup. The guides or wire curls are given a sufScient 
traverse along the length of the cone of yarn while the height of 
the cone-cup remains constant, and the height of the siiindle is 
being automatically increased by the thiokness of the yarn in 
Order to keep the cone part always equal in diameter and oorrect 
in height relatively to the cup and the traverse. To prevent the 
yarn from flying outwards too muoh, and to avoid twining of the 
threads, very deep sinooth blinker Separators are used between 
the spiiidles. Coming now to the rotation of the spindle itself 
and of the guide curls, it inay be said that this is a much more 
important business than on the can machine, in which twisting 
is done at the creel can itself, and the spindle and cop wind and 
sha^^e on the simplest plan imaginable just as on the pirn wind- 
ing frame, each spindle or cop drawing ifcs yarn from its own can 
at the variable speed required to suit the shape of the cone. On 
the Chapon machine bhere is a differential inotion by which the 
bobbin or spindle and the guide curl ring are given different 
speeds in Order to permit winding and twisting to take place 
simiiltaneously, somewhat after the wiiiding and twisting of the 
rovings on a bobbin and lly-framo, bat with distinct differences 
in ]jrinciples and constructions, since on the Chapon fi'ame the 
cotton is forined into a cop-sbape and tho spindle and bobbin 
form practically one piece. IC the bobbin and tho guide curl 
revolved at tho same rate there would be twisting without wind- 
ing, bat each is debnitely driven at a well-proportioned speed, 
so as to give a sufficient twisting and an arnount of winding- 
on i)ro])ortionüd and eqaalii?ed to the i*ate of delivery of cotton, 
first by tlio tin surface drums at the l)ack, and then by the con- 
dacting rollors. (See ligs. and 46.) From a cotton spinner’s 
point of view a particularly novol kind of differential motion is 
])rovided in order to acoommodate the positive si)üed of cop to the 
uniform feed of cotton from back bobbin and to the varying dia- 
moter of tlie cop cone from apex to base. On the ordinary pirn 
winding frame the yarn is simply fed or drawn forward more 
rapidly whon winding on tho base of the cone of cop than when 
winding on the apex, and the whole thing is simplicity itself. It 
is an entirely different thing on the Chapon machine, in which the 
yarn is given off the long back condenser bobbius at a uniform 
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speed. Assuming that winding has been made correot for winding* 
on the apex of the cone of the cop when the lifter curls are in 
their lowest position, then, as the yarn is guided upwards towards 
the base by the raising of the lifter, the winding speed in- 
creases proportionately to the greater diameter of the base. To- 
compensate för the quicker winding-on rate the guide rollers are 
given a well-proportioned downwards movement, towards the 
spindles, and this movement oombined with the raising of the 
lifter curl wires gives the increase in length of yarn required by 
the greater diameter of cop. In other words, a differential wind¬ 
ing-on motion is provided by cansing the lifter and giüde rollers 


to move towards each other, and give slack yarn as the winding 
point moves towards the base of the cone, while these two parts 
recede from each other and tend to take up the yarn when the 
winding-on point moves towards the apex of the cone of cop. 
This differential winding-on problem is a distinctly interesting 
and valuable one, and the comparatively rapid Crossing of the 
yarn along the cone, not qnly facilitates the subseqnent drawing- 
off of the yarn, but also helps to distribute the twist in the yarn 
sufBciently. The spindle speeds may be proportioned to the 
counts of yarn required, but are always comparatively low, reach- 
ing 700 or 800 revolutions per minute for counts l^’s or 2’s, 
with the larger dimensions of cop as above given, and up to 
abput 1300 or 1400 revolutions per minute for 3’s to 4’s. It will 
benoticed that both counts and spindle speeds for this. Clmpon 
spinning machine are very much on a par with those obtaining 
on a ränge of bobbin and fiy frames for ordinary cotton spinning 
including- slubber, Intermediate, and roving frames. There is> 
however, a much higher ränge of twist per inoh put into the yarn 
from the Chapon frame. The production of this machine per 
spindle varies a great deal, according to dass of waste uscd, ability of 
the operatives, twist per inch required, etc. This machine has been 
a good deal used on the Continent, and is understood to give a good 

production of soft weft; for sixty hours it is somewliat as follows :_ 

0*59 English counts ^ 34 Ib. per spindle. 
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THE SELE-ACTOE MULE. 

Dmmjhting of Oottmi Waste on ihe Waste Mtcle. 

Previoiisly we have desoribed two machines forthe spinning* 
of cotton Waste which are rivals of the self-acting mule, especially 
the lower ranges of counts from ’S coiints np to 4*s or 5’s. 
The can spinning frame of one or two firms and the Ohapon spin- 
3^ing frame are the two machines alluded to, and are used to a 
ooiisiderable extent on the Oontinent of Europe, and to a much 
löss extent in England for the spinning of cotton-waste yarns.. 
They are much simpler than the mule, and are very productive,. 
bi.it have not the same capaoity for varying and humouring the 
<3.i'Hught, and the twist in the yarn, the can frame being never made 
to put in draught, and the Ohapon machine not being usually built 
that way. In England, at any rate, the self-acting mule is far and 
away the most used machine for the spinning of cotton waste or 
B archant yarns. It is the almost invariable practice to use draught. 
ab the waste spinning mule, and there ar.e three methods of draught» 
all more or less in use, viz., (1) draughting out on the “ratch- 
iii g” or “second Stretch” principle with the rollers entirely stopped;. 
(iä) draughting on the “ gain” or “ drag ” principle with the carriage 
^going faster than the delivery of cotton from the rollers; (3) draiight- 
by rollers in the approved and orthodox fashion common to 
orclimiry cotton spinning, The iieadstocks of inules for spinning 
cotton waste have heen more usually constructed on the woolleti 
loiile principle with variable drawing-out scrolls instead of the uni¬ 
form kind—that is, the typeof scroll in common use for drawing in 
tlic carriage of an ordinary cottoii-spinning mule has heen adopted 
iblso for drawing the carriage out, this being suitable for the great 
aiiiount of carriage draught required and tim variable speeds of 
H].>indle adopted during the outward tiuverse of the carriage. To 
sviit the varied requirements in regard to draught it is possible to 
liiiVB waste spinning mules constructed in three diflerent styles in 
i’Of^ard to the drawing rollers and roller beams. The liVst style—and, 
apparently, by far the most common one—consists in haviug two 
liiies of bottoin rollers, and one top iine litting lipou and between. 
tlicse two, and all the rollers polished and witliout Hutes or other 
cloparture from the srnooth plain style. As stated, this is probably 
tHo most used of any, and is greatly extending in use,being specially 
aclapted to the long condenser bobbins from good condenser card- 
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ing engines. The bottom rollers may be fluted if required, The 
seoond style of rollers is very much on the lines of the ordinary 
three pairs. of rollers in common nse on a ring spinnin g frame 
or an ordinary mule for spinning proper cotton yarns. The three 
lines of bottom rollers are of very small diameter—possibly f in. 
by in. by f in., or even less in diameter for front and back—so 
as to snit the very short fibre to be found usually in cotton 
Waste. The front and middle top rollers are also of small 
diameter, oovered in the usnal way with smooth closely woven 
cloth next to the iron, and roller leather tightly drawn over the 
cloth, These two rollers may be joined together by a little saddle 
and one link and lever weighting arrangement used for both of 
them. The back top roller in this case is usually plain and 
polished, and of about If in. diameter, in Order to make it suffi- 
ciently heavy by self-weighting. It will be readily understood 
that using draught rollers in this way in a mule intended for spin¬ 
ning cotton-Waste yarns, puts the prooess very much in the same 
category as ordinary cotton spinning, since rollers always tend to 
make fibres parallel, and draw out the cotton finer than is pos- 
sible with either the “ratch” or “gain" principle of drawing. 
The rollers in this case are made adjustable, provision often 
being made for the distance between all three lines being altered, 
it being possible to separately alter the distance between back and 
middle on the one hand, or front and middle on the other hand. In 
some oases where waste mules are construoted with draught rollers 
in this way, it is the practice to also supply it with bobbins built on a 
bobbin and fly frame, this latter machine being supplied with cotton 
out of cans of sliver prepared at the delivery of the finisher card¬ 
ing engine, which in this case has the dolfer web split up into about 
four parts, each of which goes into a can. This style of waste 
spinning is a coinpromise between orthodox cotton spinning and 
true waste spinning upon the condenser principle in which no 
drawing rollers are used for the cotton to go through on any 
maohine, and no real attempt is made to put the fibres into 
parallel Order in any of the prooesses. As a matter of fact present 
day practice apparently tends to ruii moro and more in the way 
of discarding the preparatioa System of cotton-waste sx^inning, and 
for the condenser System to more and more increase in use. In 
the case of a waste-spinning mule in which three lines of rollers 
are used as above described, it is quite easy to discard the roller 
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drawiiig principle at any time temporarily if required, in whicxi 
case the front and middle top rollers and their weighting arrange- 
ment are taken away, and the If in. diameter solid back top rollers 
are brought forward to rest upon the front and middle bottom 
rollers on the seif-weighting principle. In the third style an 
arrangement very common to woollen mule spinning is adopted, and 
only one line of bottom rollers and one line of top rollers are nsed, 
the top line being about in. diameter, and self-weighted, As 
betöre 8tated,^the most favoured style of rollers for a cotton-waste 
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mule ooiisiwtR in using two lines of bottom rollers with one line of 
t()|) rollors rostiiiK oii thesc, and thia top voller may be of lavf'e 
tliamüter, Holf-weightod, or it may be of only about IJ in, or 1 j{ in. 
(liamotor, doiul weighted, and covored with cloth and leather in the 
ußual ootton-8])inning manner. (See iig. 46 a.) 

Tha Ileadstoolcs, 

«'.gardH the headstockH, although the woollen mule type 
of hoaaHtock han hitherto been most used, the cotton headstock 
has orten been viscd for the spinning of cotton waste, being 
altured in Order to spin from long condenser bobbins if required, 
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•and being equipped with a ratching motion for disengaging fche 
-rollers sbortly before the carriage bas finished its outward run. 
Jllsewhere in this book we fully explain how qui^ recontly 
most determined and most snccessful attempts have been made 
to fully adapt the cotton headstook so as to give most oxoellüut 
results in the ordinary way of spinning cotton-waste yarns oE 
good and so-called fine qualities. It is a somewhat noticeablo 
faot that self-acting mules for the spinning of cotton-waste have 
YQxy often indeed had the headstooks built upoii* the side i ini 
principle, in which the rim shafts are parallel to oreels and rollers, 
although the back rims are made if required for cottoii-wasbo 
spinning, and the rim shafts are at right angles to the rollers and 
creels. It is possible that the side rim arrangement suits tho 
v^oollen type of headstock. somewhat better than it does an ordi- 
:nary cotton spinning headstock, but in such cotton spinning it 
is seldom the side rim is adopted uiiless it is a very low rooin in 
which a oountershaft running down the centre oE the two niuh^s 
will give a much longer down beit than would be obtained with 
“the ordinary top countershaft of the back rim. In some cases, 
•of course, the headstock is constructed on the side rim principle 
in Order to suit the arrangement of driving shaft already obtaining 
in the room wherein the mules are to be plaoed. Sido rims cari 
■and do give good results, but the writer on the whole pro fers the 
.back rim puUey arrangement. 

Spindles and Productions. 

Because of the very thick character of the yarn it is lUJüOHsary 
to make big cops as a rule in order to restriot the numburof dof- 
fing times at the mule, and to make the oops last longor at the next 
process. For this reason the spindle gauge or distanco from ctmtre 
of one spindle to centre of the next one is usually a wide oiu», nay, 
•anything from in. orl^ in. up to 24 - in., orso asoomparod with 

in. or in, as a Standard for pin-cop wefb, and I j in. to t j| in, as 
-a Standard for twist cops in the ordinary processoa of cotton Spin- 
ning. It follows partly from the wide spindlo gauge that the 
number of spindles per mule must be much lass than for a cotton-. 
•spinning mule, yet another reason for a roduction in number of 
rspindles being found in .the great amount of crooling and dofiing 
-required, which reduce the oapaoities of the oporativos as rogards 
.number of spindles. In a, general way a wasto mule oontaiuing 
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550 spiudles may be considered a long one, while a more usual 
limit is from 450 to 500 spindles, and mules have be^n made 
with as few as about 300 spindles, or even less. Of eourse, this 
does not appear a large nuinber as compared with the 1350 
or so of many modern weft-spinning mules in ordinary cotton 
spinning. The production in pounds per spindle appears to be 
very great to an ordinary cotton Spinner, it beiag quite poasible 
to produce 6 Ib. or 7 Ib. per spindle per week of counts 35-*s or 4's, 
with a mule carriage making about five draws per miaute, and 
usiiig a decent quality of waste, well carded and placed upon long 
condenser bobbins in proper fashion. Assume, for example, we 
have a pair of modern mules, each containing 500 spindles, and 
producing 7 Ib. per spindle of counts 3-^' with 840 yards per hank; 
500 X 7 = 3500 Ib. per mule per week, or 3500 x 2 = 7000 Ib* 
per pair of mules. This weight .is as much as a factory of 20,000 
spindles would produce at 70’s or 80’s counts, and is mainly due 
to the fact that it only takes 34^ hanks of such yarn to make 1 Ib., 
whereas it takes 80 hanks, or about twenty-three times as 
much length of 80's counts to weigh 1 Ib. This is one of the 
points to be remembered always in comparing productions of 
•cotton-spinning machinery, whether it be a mule, ring frame, 
carding engine, or other niachine. When it is stated, for example, 
that certain carding engines are each doing 900 Ib. per week, 
while others are only doing 400 Ib. each, it must be remembered 
that the difference in weight is iiearly all due to dillerence in 
•density of cotton, and not to the fact that the cylinder, taker-in, 
or fiats go so much faater on the heavy than ou the light 
weight. 


CottoU'-Waste Mule loith Cotton Ileadsiock, 

As stated previously, there is a good deal of resernblance be- 
tween the spinning of cotton-waste yarns on the condenser principle 
and the spinning of woollen yarns. In each case it is sought to feil 
and intermingle the fibres rather than to make them parallel, and 
therefore in each case the use of drawiiig rollers is generally entirely 
omitted, and the Strands of cotton are formed upon long bobbins 
at the condenser of the finisher card and taken directly to the oreel 
of the condenser spinning mule. Naturally the draught or power 
-of attenuation of the fibres of cotton or wool to any thing like a roally 
fine degree is quite impraoticable, as the limit of draught by any 
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other suitable means is very soon attained. Heucü \v<s havo thü 
long-established praotice of using the woollen mulo typu ol hinulBtock 
inmulesfor spinning waste cotton yams on the oondoiiHer systoiii. 
In like matiner there is a great resemblanoe in the linishov cimliiig 
engines as nsed for these two materials. not alone in tlio faet that in 
each oase the card is of the roller and'olearer type, but also in lim 
manner of dividing or cntting up the width o£ the flunco of libres 
from the doffer into a sufficient number of individual tnulH, luaob- 
ing usually from ten to thirty-one or so for cotton wastts and 
sometimes up to four times this number upou -woollen condmiHcr 
cards. One of the developments of recetit yoaJ’H in eoniujxion 
with the spinning of cotton-waste yarns has been the modilu'ation 
and application of the cotton-spinning type of hoatlHtock iov i\w 
purposes of eotton-waste spinning iipon tho oondouHer 
We now propose to describe a mule that has beon brought 
up to date for this special purpose. In tliis caso oiu; j»ar- 
ticular and essential featureis the adoption ol tlie cjavrijig(^ ** gain 
or “ drag ” principle for draughting the cotton out, to tht^ uttor ox- 
clusion of the “ratohing” or second Stretch principitj, tho woll- 
known '*slubbing’' motion for the early opouing of tlu». rollcr-box 
not usually being needed or at all used in this nuiU^ This nnilo Ix*- 
ing operated on in the condenser principle, there is, of eourse, no 
roller draught at all exactly as on the woollen niule ])rinci])l(‘, 
an example of spinning counts 7’s to Ö's from 4.1 hank eombxjKtM’ 
Strands. Each long condenser creel bobinn inay oontiiin ahout. 
thirty ends—one each for a front twisting spindli^—total lengtli 
of the bobbin being about 48 in., and full dianu'.Usr H in. or i) in. 
This long bobbin is placed horizontally iipon a llnted tin voWn' or 
drum of possibly 10 in. diameter or so, and in leaned bac.kwards 
with its ends against the vertioal creel Stands. Tlu^ tin dnnn 
method of driving ensures a sulTioiently positivem rotation of the 
condenser bobbin, and a uniform surfaoe spetkl, whaU^V(U‘ inay 
be the diameter of the bobbin. The Strands of cotton from tbest^ 
long bobbins are conducted through vertical guidt», wirtis bidiind 
the rollers much after the ordinary cotton spinning muh? style far 
single rovings. Next the cotton passos through the rollei‘s, \vbk?h 
consist of two bottom fluted rollers upon which is ])lact?d a Unitlier- 
coyered roller weighted on the dead-weight principle to e.UHUre a 
sufficient grip of the cotton ends. These throc liiies of rollt?rs may 
be approximately about 1-^ in. diameter, there being probably a 
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slight difference in diameter between top and bottom rollers to 
prevent fluting of the leather-covered top rollers. Einally, eacb 
Cotton end passes from the rollers to its spindle, which usually 
has only a moderate amount of *‘topping,” or distancefrom top of 
spindle to top of fluted front roller, and only a moderate amount 
of spindle bevel also. A large amount of either “topping” or 
spindle “ bever’ would probably ihake it awkward to put in' the 
required amount of “gain" or carriage draught without running 
some risk of the yarn drawing off the spindles when the eops were 
Hearing their full length. (See fig. 47.) 



Fra. 47.—Cotton-Waste Mule with Cotton Headstock. 


Ijüt US novv deal brieÜy with the driving of the three primary 
and l'undamental moveinents of this mule during draughting, twist- 
ing, and ordiiiary outward carriage movement. It will simplify 
inatters and greatly help a cotton mule man to understand the 
mechanisin and Operation of this headstock if we state at onoe 
that the rollers and carriage are driven at a uniform speed during 
outward carriage travel, while the spindles have three different 
speods during any one run out, each speed being definitely ob- 
tained from proper ineohanism, and each controlled as requhed. 
We Hhall explain that the first motor or side-shaft for driving the 
rollers and carriage is driven in a different manner from what 
obtains in the ordinary cotton mule headstock, but from this side- 
shaft the driving of rollers and carriage is much the same as 
every cotton rnule worker is aoquainted with. There are, of 
course, no draught wheels for driving the back and middle rollers, 
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as these rollers are not nsed, and there is a definite connexion 
between the driving of the rollers and carriage, so that the relative 
speeds of oarriage and rollers may be adjnsted to whatever 
amount of draught may be required. If, for example, it is required 
to put in a little more draught, this may easily be done by altering 
(a) a wheel which will drive the rollers more quiokly without 
altering the speed of the oarriage; or (b) by altering a wheel 
which will reduce the speed of the carriage without altering 
the speed of the rollers. If, for example, it was considered 
that the limit of carriage and roUer speed had been attained 
consistent with the quality of the material and the piecing-up 
capacity of the workers, the above case would probably be 
met by altering that change wheel, which w:ould reduce the 
speed of the carriage and leave that of the rollers unaltered. It 
is to be particularly noted that the outward speed of the carriage 
in this particular waste-spinning mule is kept at a uniform rate, 
whereas it is more usual in the woollen mule type of headstook 
to draw the carriage out at variable speeds by scrolls of muoh the 
same shape as those usually employed to draw in the carriage of 
an ordinary spinning mule. In the woollen. mule type of head- 
stock there is not as a rule any long back-shaft—although it is 
possible to have one—but in this new cotton headstook the usual 
long back-shaft containing the usual description of ]n*actioally 
uniform drawing scroll is used, and the Stretch of 64 in. is 
adopted, this being the well-known Standard for ordinaiy counts 
of cotton yarn from all garden numbers froin 20’s to GO's or so. 
(See fig. 47.) 

Driving for Variable SpintUe Spccih. 

We have endeavoured to word the descriptions so that anyone 
familiär with ordinary cotton mule headstocks would be read ily 
able to understand the special features of this cotton headstook 
for spinning waste-cotton yarns upon the condenser principle. 
Without doubt by far the greatest differenoe in principle of con- 
struction, as between the headstook of this mule and tliat ot an 
ordinary cotton spinning mule, consists in the arraugemeats for 
driving the spindles at three dillerent speeds during each i*un-out 
of the carriage, while keeping the rollers and carriage at a uniform 
speed. Such variable speeds are neoessary for the best results in 
spinning yarns on the condenser System without using draught 
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rollers in order to keep the yarn sufficiently soft while the carriage 
draught is put in. It is the common praotice to have either two or 
three speeds of spindle in any waste spinning mules, and, as 
stated, in this case the triple speed method is adopted. Now let 
US ask the dose attention of our readers to the particular method 
of driving by which the three speeds of spindle are attained. On 
many cotton spinning mules there are two side-shafts, the oue 
on one side of the lim-shaft being for driving the backing-off and 
taking-in, while that on the opposite side of the rim-shaft is for 
driving the carriage and rollers. These two drives are essentially 
maintained in the waste inule headstock under discussion, but 
with the very important and radical ditference ihat the shaft upon 
which the driving of the rollers and carriage is centred, is not 
driven frorn the rini-shaft as in oidinary mules, but is driven by 
a separate beit from the counter-shaft or overhead shaft, there 
being a pair of fast and loose pulleys upon this auxiliary shaft, 
used for driving rollers and carriage. With the trains of wheels 
for driving the rollers and carriage from this fast and loose pulley 
arrangement we nec^d deal no fiirther, excepting that we may just 
state that in all essentials and })rinciples they are much similar 
to those employed on any ordinai’y cotton mule. There is a 
free-wheel connexion, or catch and catch-wheel arrangement 
hetween this extra side-sliaft and the rim-shaft, so that at the 
commencernent of each oiitward run of carriage, for ])ossihly 20 
in. or more, or any j)i*o])ortion of the ontward stretch requii’ed, 
tlui special side-shaft di*ives tln»- sijindles at a slow speed as well 
as the rollers and carriag(\ but afterwards it drives only the rollers 
and carriag(J, and the rim-shaft proper has never anything to do with 
driving these two latter organs. The rim-shaft is of very parti- 
ciilar constriiction, and will b<^ best understood by such of our 
readei’s as may be familiär with the method of obtaining single 
and double spindle speeds in ihn Threlfall s[)ecial line spinning 
mule, with two dilTenmt diameters of rim-pulley. In this ti'iplo- 
speed cotton-wasto mule headstock there are three beit pulleys, 
the coutre oiuj being loose on the rim-shaft. The front beit 
pulley is secured to the rim shaft, to which also are seoured a 
ratchet wlieel for the free-wheel motion at the front of the head- 
stock pulleys, and also a rim-pulley of small diameter at the 
extreme back eiid. The third beit pulley is secured to a long 
boss which runs loosely on the rim-shaft in the same direction, 
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and has secured to ifc a second rope rim-pulley of larger diameter 
'placed jtist inside of tbe small rim-pnlley at the back of the head- 
stock. Such is the method of construotion, and the exaot action 
of these parts will be readily comprehended by anyone who now un- 
derstands the construotion. As the carriage Starts out the ordinary 
down-belt for the rim-pulley is on the central loose pulley, and 
the auxiliary beit in not only driving the cai'riage and rollera, but 
also, by the catch and catch-wheel or free-wheel arrangement, is 
driving the rim^-shaffe, and therefore by the smaller rim-pulley is 
driving the spindles at a very slow speed. After the carriage has 
travelled perhaps 20 in. or 2 ft. the down beit is moved upon 
the front beit pulley, and at onoe takes command of the rim- 
shaft, and the ratchet-wheei or free-wheel on rim-shaft runs away 
from the driving catch of the auxiliary drive, which now only 
drives rollers and carriage, Arrived at perhaps 18 in. or so, more 
or less, from end of carriage traverse, the down beit is moved 
upon the back pulley, and the larger rim-pulley drives the spindles 
until twisting has finished. 

Three SjJßeds of Spindlc. 

Referring again to the three-spindle speed mule for tHe purpose 
of spinning ootton waste on the condenser principle, it will be 
understood that any required proportion of speed may be obtained 
as between the first, second, and third speeds respectively, but 
the principle must always be observed of having an initial low- 
^pindle speed in order to permit the carriage/draughting of the cotton 
without thread breakage. This is so true that if a broken thvead 
bepiecedup on the mule just described before the carriage has 
travelled several inches away from the beam it is very likely to break 
down again, owing to the spindle half of the pieced thread luiviiig 
more twist than the roller beam half, and also owing to the weaker 
and thioker nature of the piecing portion. The carriage itself is 
made the medium for determining when the changes shall take place 
from'lowest to medium spindle speed, and from medium to highest 
speed. This will be readily understood by those convorBant with 
the single and double speed motions of fine spinning mules. 
There are, however, essential dilferenoes in principle ; if we started 
double speed earlier we should speed up the rollers and carriago 
also until the back-shaft and roller-boxes opened, The waste 
spinning mule is more like a Threlfall mule, in whioh the double 
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Speed is obtained entirely ’from bringing a larger diameter of rim- 
pulley into use, so as to speed the spindles alone. There are 
some important details of practice which are aftected by this par- 
ticular featiire, as, for example, supposing that the new waste 
miile with cotton headstock were altered—as it could be in about 
a minute or so—so as to change from medium to maximum spindle 
speed somewhat sooner in relation to the termination of the oiit- 
ward carriage travel, the effect woiüd be to obtain more twist in 
the yarn before the* carriage got out, so that less would be neces- 
sary after the carriage got fully dut and during twisting at the head, 
and the mule would make a complete draw in a proportionately 
shorter time. It must be understood that the tin roller twisting 
motion is applied to this mule so that slippage of the rira-band does 
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not affect the total twist per inch put in tho yarn, and also that 
after the full twist bas been put in the yarn backing-ofT ocours, 
whatever pro 2 ^ortion of twist rnay be left for insertion during sup- 
plementary twisting after the carriage lias corne to a staudstill. 
Also our roaders must 2 )örmit us to again rornind thein that the 
rim-shaft has nothing to do with driving the rollers and carriage, but 
only drives the spindles. The 3-8peed motion just described 
is made iiy Messrs. Asa Lees Co. 

Siüp~M<)tüms> 

I’or the purpose of ohanging tho creel bobbins and perform- 
ing various littlo duties, it is more often necessary to stop a waste- 
spinning mule than an ordinary cotton-spinning one, and it is 
quite common on a waste mule to employ a special application 
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of stop-motion seldom fouud on a oottori spianing mule. Düring 
the last fifteen years or so it has become the usual thing in 
ordinary ootton spinning to apply a turnover latch or handle 
which the operative may turn over to be out of action any time 
when the carriage is coming out or going in, and may then ex- 
pect the mule to stop at the roller-beam, because the down-belt 
has not been unlatehed and allowed to move on the loose pulley. 
In the Waste mule this idea is often oarried out to the further 
extent of extending a wire rod underneath the faller shafts for a 
good portion or all of the length of the mule, By simply pulling at 
this rod the latch may be turned over from any position in the length 
of the mule, and this may often prove to be a distinot convenienoe. 
As a matter of fact, we quite fail to see why it should not be 
regularly applied to ordinary cotton-spinning mules, because it is 
simple and cheap enough, and oan be placed out of the way be- 
neath the faller shafts. In some waste-spinning mules the idea 
is carried out further still by using the long wire rod as just de- 
scribed, and arranging so that sliding it shall place the beit at 
once on the loose pulley at any point in the outward travel of 
the carriage. To do this it is common to latch the down-belt 
in Position, and to arrange for a spiral spring to be always 
pulling at the strap rod as the carriage irioves out. By moving 
the long rod, connexions are also moved so that the dowii-hclt fork 
is promptly unlatehed, and the beit is drawn iipoii th(3 loose 
pulley by the sj)iral spring. This is a special application of Ihc 
stop-motion principle which we scarcely think would suit most 
ordinary cotton spinning mules, because tiic netul for its use 
would seldom arise, and it would make the sto))-inofcioa j^arLs a 
little mixed up to also utilize the turnover latch principle, the 
strap-relieving raotion, and the hastening inotion. Beforc leaving 
the question of stop-rods we may first say a word about onti of 
the latest little devices for locking the long stop-rod, or big 
starting and stopping handle of any sclf-acting iriult»., whether for 
waste or ordinary yarns. A wire loop or cross-bar of about (i’s 
wire is hinged to the top of the Standard, through wliioli the 
stop-rod passes at the front; a suitahle slot is cut across tl){i top 
of the stop-rod in such a position that whcii the stop-rod is pushed 
home and the mule is stopped the wire ci*osa-l)ar at oncc dro))H 
in the slot of the stop-rod, and must bo liftod agaiu I)C3forc tim 
rod can be moved into working position. To prevont this small 
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locking or safety devioe from being troublesome during “,wliip- 
ping ” a flat slotted sword-like Steel bar is loosely fitted to theflat 
side of tbe front part of the stop-rod, and by simply moving tbis 
forward the wire lock is lifted out of aotion so as tö leave the 
stop-rod free to be manipulated as required during the whipping 
Operation. We are all too sadly aware of the acoidents that have 
oüourred owing to aocideutal movement of the stop-rod, and the 
present writer has a very vivid reoolleotion of at least two 
occasions on which he himself very narrowly esoaped serious 
injury owing to this very thing. We refer to this device beeause 
it was on a waste-spinning mule that we saw it in Operation. It 
will be readily understood that either ootton-waste mules, ordinary 
cotton-spinning mules, woollen mules, worsted mules, twiners, 
or other inachines using similar stop-rods may utilize a device of 
tliis kind equally well if desired. 

llimuirhs on ThrGc-Speed Driving and Waste Mides, 

We hope our readers have thoroughly grasped the central 
idea of the three-speed motion of the cotton headstock as 
(l(‘serihod for waste spinning on the condenser principle. It 
will be understood that by altering the sizes of the two back- 
rini pulleys for middle and highest spindle speeds, or by alter- 
iiig the train of wheels from auxiliary side-shaft to rim-shaft, 
any one of the three spindle speeds may be altered without 
toiushing tlie other two. By a larger driving wheel the first 
Hpindlü spe{ 3 d could be alone increased; by a larger diameter of 
baek-rim pulley the middle spindle speed as well as the first one 
eould be inereased, and by increasing the diameter of the larger 
uf the two rim-pulleys we could get a higher double or final 
s])in<lli*. speed. Alteriiig any one of these would have to be con- 
Hidi'i’nd in relatioii to the twist per inoh, and the question of 
pussibh^ “striking through,” or premature ohanging of the down- 
hcll, l n this three-speed motion it must be understood that the 
oonipletioii of the outward riin is marked by the opening of the 
drawing-uiit box and roller-box, while both the ordinary down- 
l)(dt and the special beit of the auxiliary side-shaft are moved upon 
their looso pulleys before backing-ofi ocours. Afterwards the 
orilinary rigging-band or vertical taking-in band takes Charge of 
i\n) niuie, and first drives the baoking-off, and afterwards draws 
the earriage in as on ordinary spinning mules. It appears to be 
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the general opinion of ootton-waste Spinners who have operated 
mnles both on the woollen mnle principle of “ ratching ” the yani 
by the aid of slubbing motions, and the nse of variable drawiiig- 
out soroUs, and have also had experience of waste-spinning mulos 
which draught the cotton ends by the aid of “ gain,” and not ratch/' 
that the gain ” ^method is distinctly the bettor when condenser 
Strands of finer fchan three hank or so are used. Take for example 
a Waste mule spinning 7's counts of yarn from 4 ’b condenser 
bobbins, it is claimed that more production and better yarn can 
be obtained from a cotton headstock with a oontinuous draughtiug 
of the cotton by carriage gain. Also the use of parallel scrolls for 
giving a uniform outward speed to the carriage appears to be 
favoured by many in such cases. The makers themselves make 
their Claim in the following words: “ This method of spinning 
produces a finer and muoh more even yarn, as the draught is put in 
continuously and gradually, and not all at the end of the draw, as 
in the older System; it enables coarser roving to be used than 
formerly when spinning the same counts, as it is possible to obtain 
a draught equal to half the draw; and it gives a larger production 
as the twist can be put in sooner than by the older System. The 
naule also, having a back-shaft, works more steadily, and therel’ore 
runs faster, Itwill be quite understood that automatic governing 
motions, or ** strapping” motions, automatic iiosing motions, and 
backing-off chain tightening motions can be and ol’ten are applied 
to a cottoD'waste mule just as on an ordinaiy cotton nuile. It 
is found also that the instantaneous click-locking niotion is an 
advantage, as it prevents “ clicking,” or having both backing-olV 
and winding-on clioks engaged at the same moinont. In the 
cotton headstock described this “dick*’ motion is on tlu» coue 
principle, and is worked from the rocking-shaft in tlio cai-riagt^ 
middle piece, and the dick is engaged before tho carriage begiiis to 
move by the same set of mechanism that does the locking of tluj 
fallers. We believe most people will concede that oojie^diok 
gearing and ungearing motions have doue very oxcdlent sorvice 
when put on and adjusted to proper advantage, and oft( 3 ii render 
efficient seryice in limiting the number of snarls put in the yarn, 
and in getting good solid cops. In the caso luuhsr notice tln», 
winding dick is made of Steel, oase-hardcncd, with toctlx cut out 
of the solid. Another make of three-speed niotion is shown in 
fig. 49. 
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Bound of Movements in Cotton Waste Mule. 

In a modern waste-spinning condenser mule operated entirely 
upon the “ootton’’ System the round of movemeuts whicli make 
up a complete draw are muoh the same as for an ordinary ootton- 
spinning mule, exoepting for differences in spindle speed and in 
the Waste mule having no roller draught. Beginning at the roller- 
beam, we have a continuous and uniform delivery of cotton from 
the rollers, accompanied by a uniform speed of the carriage. In 
an ordinary cotton mule the speed of the third important faotor, 
viz., the spindles, is also uniform, but in the waste mule the 
apindles invariably have either two or three speeds. The oarriage 



Fkl 40.—The Now S-spcod Mutioii (Moliheringijou & Son). 


having reached the end of the Stretch the back-shaft and voller- 
hoxes are opened, the twisting motion regiüates the ainount of 
twist put to the yarn at this peidod, and then the down-belt 
is movüd upon the loose pulley. We then have baoking-off, faller 
locking, variable return of the carriage, unlocking of fallers, and re- 
oomniencernent of spinning in the orthodox manner. Let us com- 
pare this with the “oycle’* of movemerits on the usual spinning 
mule for cotton waste on the woollen System. We again have 
the delivery of Condensed cotton strands from the rollers, but this 
may be accompanied by a variable speed of carriage- The spindles 
have a very low speed for the greater portion of the run-out. 
When the carriage has moved a sufficient distance outwards, say, 
possibly about 40 or more inches out of about a 70 inch Stretch, 
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fche delivery of cottoa from the rollers is stopped while the car- 
riage continues its forward movement. This is naturally acoom- 
panied by the requisite amount of “ spindie draught ” or “ oarriage 
draught/* as it may be termed. These conditions may obtain until 
the oarriage geta almoat or nearly out, when the double spindie 
speed may be brought into action, so as to save time by intro- 
dticing twist in the yarn as quickly as possible now that the 
conoliision of spindie draughting ” willpermit of the insertion of 
the twist, We have, of course, the arrestation of outward 
oarriage movement, and disengagement of drawing-out motion at 
the proper rnoraent. Düring the supplementary twisting period 
we may put into Operation the “draw~back’’ or ^‘reoeding” 
movement of the oarriage by which the oarriage is slowly moved 
a short distanoe towards the roller-beam, in Order to prevent the 
shortening and hardening effeet of the twist from pulling the 
threads down. This is - a partioular feature of a mule operated 
upon the woollen headstock and ‘‘slubbing*’ motion j)i^iiiöiple. 
Supplementary twisting, double speed of spindles, and reoeding 
action of oarriage may take place concurrently. After the con- 
olusion of twisting, we have backing-olf, faller locking, winding-on, 
shaping of cops, and return of cai'riage exactly as before desorihed. 
It will be understood that the condenser System of carding and 
spinning, whether the mule “ draught ’’ be obtained upon the “ drag ” 
or upon the “ratching’’ principle, always prodiices a very full, 
fiolt-teeling yarn, with the requisite strcMigth obtained from tlu*. 
rubbers of the card, the Crossing of the Hl^res and spinning 
coai’SB numbers. 


’ The Sluhhing Motion, 

It will be of interest and prolit to many of our i’eaders if we 
givö a brief doscription of the meohanisni by whioh the rollers are 
controlled, so as to deliver cottoii for only a portioii of the out' 
ward movement, in a ootton-waste mide operated upon the 
woollen headstock principle, and fed with condenser boblnns. 
Take an arrangement as made by one firm. The roller-hox has 
one of its sides hold in oontaot with the other half of the box ))y 
meaus of a latohdever, while a specially disi)Osed spring is al¬ 
ways eiideavouring to open the box, but is prevented during the 
roquired proportion of the outward oarriage travel by the latoh- 
lever above mentioned. A link-rod reaohes down from the 
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latch-lovör, and is connected by a suitable cranklever to a long 
rotl ruuning along towards the front of the headstock. Upon th.is 
long rod is placed an adjnstable finger, which is aoted npon when 
rciiiiirüd by a braoket fastened in the carriage “ square*’. In this 



rollui-box, and this * 
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It will be readily comprehended that the change brackets may be 
adjusted so that the rod may be moved and box opened when the 
carriage has made say 35 in., 40 in., 44 in., or any other Pro¬ 
portion of the full outward Stretch that may be desired. This is 
not the most common form of slubbing motion by any means, but it 
will be readily understood by most of our readers, and especially 
by those who are familiär with the reoent trend of fashion in 
regard to the opening and olosing of the roller-boxes in some 
mules put up for ordinary cotton-spinning purposes. It is well 
known, for example, that some ordinary cotton-spinning mules 
for many years had the roller-box opened and closed by the 
sliding action of a long rod as imparted by the carriage. More 
recently, however, it has become the favourite practice to open 
the roller-box exactly upon the principle explained as above 
for the sliding-rod slubbing motion of the waste-spinning mule. 
Instead of having the sliding-rod to actually compel the box 
to open, the rod now releases a kind of lever arrangement, 
and the spring does the real work of opening the box. This 
development has taken place largely because with the forme}* 
practice the rod would drag along with the carriage inoro 
slowly sometimes than others, and there was not always tho 
exact and prompt opening of the box which is reqiiisite for 
obtaining absolute uniformity in the amount of “ ratching ” as 
required for fine counts of yarn. In the more recent System the 
real opening of the roller-box is left to the spring, and not to the 
rod, and better action is on the whole obtained, although skilful 
setting and maintenance of parts in good condition produoed ex- 
cellent results with the older System. Now there is no differenoe 
to speak of in prinoiples of construction and action between the 
roller-box opening of fine mule just referred to and the new long 
rod method of opening the roller-box on some condenser waste 
spinning mules. It is, indeed, very apparently a fine example of 
the sayingthat “Extremes meet,’* since in the one case w^e have 
the use of the “ ratching ” principle for fine cotton yarns, and in the 
other case we find it used to an even far greater extent for produoing 
the very coarsest of cotton yarns, while in almost all medium counts 
of yarn from American cotton—say, lO’s to 40’s, or finer ordinary 
cotton spinning—tho “ratching” principle is practically ignored. 
In the fine mule the amount of ratching, however, is limited at 
from i in. up to 4 iu, or 5in, per st retch, whereasin a cotton-waste 
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mule operated on the woollen mule principle with a slubbing 
motion, it is possible for the amoiint of ratoh to reaoh to almost half 
the complete Stretch, say, iip to from 30 in. to 35 in. in a 70 in. 
Stretch. 


Wlieei Slubbing Motion, 

The more usual form of slubbing motion as used on a woollen 
mule headstock for spinning cotton-waste or woollen yarns is separ- 
ated from the oarriage, and there is no long rod, the release of 
the latch-lever of roller-box depending upon a train of wheels 
operated from the front roller itself. The present writer ex- 
amined this form of slubbing motion as applied to cotton-waste 
mules with the woollen type of headstock, and as built by three 
düTerent makers. A brief description of one only will be given, 
and it must be understood that in exaot detail of con>^truction the 
others differ from this one and from eaoh other, but not in prinoiple. 
The roller-box is held in gear by a latoh-lever, exactly as in the 
case of the long rod motion, while a spiral spring is always 
trying to force the box open as against the pressure of the lever. 
In this case there is used a slubbing wheel containing a good 
deal of slotted spaoe on ibs side, and not far from the edge or rim. 
The face of the wheel is luirabered muoh after the style of the 
Index wheel of a comber—although we do not think the inarks of 
the slul)bing wheel bear any relation to the teeth of the wheel as 
in the case*of the index wheel— and a stiul is secured at any re- 
quired point in the slotted spaco. It is by the position of the stud 
in the slot, and in regard to the markings on the rim of the sluh- 
l)ing wheel that the release of the latch-lever, and the opeiiiiig of 
the roller-box are determiued in relation to the ainount of yaru 
delivered and the exact distance tvavelled each draw by the car- 
riage before the roller-box is opened. For example, by screwing 
the stud at a certain mark or niimber in the side of the slubbing 
wheel the roller-box might be opened and delivery sto^^ped after 
the carriago had travellcd 50 in. out of 70 total. If it were re- 
quired to have 60 in. orouly 45 in., or any other amount of yarii 
delivtu’od before opening the roller-box, it would be a case of only 
putting the stud in the proper slot opposite the proper nuinber on 
the slublnng wheel, and this need only be the work of a minute. 
In the case öf the rod System the alteration would require no more 
time, and some markings on or near the long rod would serve to 
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indicate exact amount of yarn delivered for opening at any par- 
ticular mark. We are inclined personally to prefer the rod System 
maialy becaiise the slubbing wheel requires other gearing for 
driving it roimd, and special means for retnrning it to its initial 
Position for the commenoement of each outward run. Of course, 
the long rod also must be pushed back to spinning position, but 
this is a very convenient thing to do. The slubbing wheel itself 
ditfers little with different makers, but the manner of driving it 
differs considerably. In the case under notice there is a train of 
two small wheels driving two large ones from front roller to slub- 
bing wheel, with a carrier introduced for convenience, and to give 
proper direction of revolution to the slubbing wheel. The front 
roller wheel itself is very small, and the slubbing wheel distinctly 
large, not very much unlike the front roller pinion and crown wheel 
of an ordinary draught train of wheels. A sufficiently slow rotation 
of the slubbing wheel is obtained to prevent the stud from releasing 
the latch-lever of the roller-box until the carriage has gone suffi¬ 
ciently far. In Order to return the slubbing wheel to its initial 
Position for commencing a new draw a weighted ohain arran gern ent 
is used, and the method of gearing has to be arranged to pennit 
this return aotion. The use of this weighted chain is one of the 
details in which the slubbing wheel appears to be somewhat in¬ 
ferior to the long rod System, although longpractice has probahly 
reconciled the workers to the form er method. 

Self-aoting Mule {Condemer System, ßg. ÖO). 

Such a mule as the one illustrated in fig. 50 is suitable for 
spinning a full, soft-spun, and level yarn from such cotton wastes 
as comber waste and varioiis kinds of hard waste or soft waste. 

The bobbins from the finisher card are plaoed on inclined 
Stands and are unwound by contact with grooved surface drums. 
The roving is delivered from the rollers at a uniform speed, the 
carriage speed is uniform and the cotton strands are attenuated 
by the carriage speed exceeding the surface speed of the rollers. 

Usually there are two lines of bottom rollers and one line of 
top rollers, which may be dead-weighted or self-weighted as 
required, Faller shafts, carriages, spindle footsteps, and bolsters 
are much the same as for an ordinary cotton-spinning mule. 

The spindles may be arranged to have a uniform speed, a 
double speed or a treble speed as required, the latter being 
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advisable for oounts liiier than 4*8; and in this oase the spindles 
Start at each draw at the lowest speed, and have their maximum 
speed diiring the ünal portion of the outward run. 

Most ot’ the usual mechanisms applied to a cotton mule are 
applied to the condenser mule ; such as automatic nosing, govern¬ 
ing motion, and backing-off chain tightening motiou. Fig. 50 
shows the headstock as litted with the 3-speed motion tor spiiidles. 



Fig. fOl).—Solt-acbiug Multi for Cotiboii WaBtc, oii CondciiHcr Principlo. 


ir i’e(iuirecl, a carriage retarding motion inay he applied l)y 
means ol wliich it causes the carriage to starb each draw a 
moment later than the roller, so that cut or thin ])Iaces in the 
yarn an*- obviated. 

Th(5 vveekly ])rodiiction of such a mule inight reach soinewhat 
as below stated . . . l*s 2's 3’s d’s 5’s (Vs 7 s H’s 9’s 

Lb. per spiudle . . .14 [) 7 5:1. 4 3| 3 21 

For 7’s to 9’s one mule might contain about 720 spiudles 1!| 
inches gauge. 

For 2’s to 3 ’r one mule might contain about 500 spindles 2 
inches gauge. 

SlubhiiKj Motion, Additional liamarhH, 

One of the important motions in a woollen mule is the 
slubbing motion, which regulates the length of condenser yarn 
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delivered from the roller each draw. Its object is to pormiti any 
desired length to be automatically and acciirately itieasured, and 
it also helps to give facility in changing the weight or count ol! 
yarn. 

The slubbing wheei may be aminged at right angles to and is 
driven from the front roller coupling spindle, a pinion being lixed 
to the iatter, which drives a compound carrier, and tlie pinion pov- 
tion of double carrier drives the slubbing wheei. 

The sliding olutch-box is held in gear with that lixed on tlie 
coupling spindle, by a lever which is lifted by a stiid in the slub¬ 
bing wheei when sufficient condenser yarn has beeil delivered. 

The sliding clutoh is then disengaged by a spring, and at the saine 
time the pinion driving the slubbing wheei is dropped out of gear, 
and the slubbing wheei brought back to the starting point by ineans 
of a Chain and weight. The clutches are engaged by a lever 
operated by a cam on the change oam-shaft, To deliver düTerent 
lengths of yarn it is only necessary to move a sotting stud to a 
figure indioating the required length on the face of the slubbing 
wheei, in order to acourately measure the number of iuches de¬ 
livered per draw. 

When once set, the arrangement of this motiou is such that it 
is impossible for it to overrun itself, or to Vary the length of yarn 
delivered. 

By this arrangement of the slubbing motion the Spinner 
still has easy insight and access to the in'terior of the headstook. 

Dratü-back Motion. 

This mule is also fitted with a draw-back or jaoking-up motion 
to obviate the strain on the yarn due to twisting oontraction. 
When putting a great amount of twist in the threads of a some- 
what tender fibre they have a tendeiicy to break oll' at the grip of 
the delivery rollers. The jacking motion oauses the carriage Lo 
draw back a short distance and takes the place of the jacking roller 
delivery motion as applied to fine spinning cotton mules. Tlu^ 
mule may be fitted either with long or shorfc shaper. The inuh^ 
can be adapted when required with mechanism for stopping the 
spindles, reversing the rollers, for the spinning of yarns of a fancy 
character, and for twisting two ends togethcr. 

The Beversing Motion is applied to mules spinning very short 
staple and with soft twist, in which at times much trouble has 
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been caused by tbe threads breaking at tbe grip of the rollers. 
To overcome this defect the rollers are tnrned slightly inward 
immediately after twisting, so as to bite qn the twisted yarn during 
backing off and winding on, instead of on soft material as just 
delivered untwisted from the rollers, 

Spindle Stop Motion, 

This is chiefly nsed when there is a oonsiderable admixtnre of 
other material, such as China grass, tow, etc., with pure wool which 
prevents muoh draught being put in the yarn* 

The Draw-bach ** Motion. 

In the case of a fine spinning mule putting in a good deal of 
supplementary twist with the carriage fully out, it is often foundi 
necessary to adopt means for preventing the yarn-contracting 
effect of the twist from breakiiig the threads down exoessively. 
The established method in this case is to cause the rollers to 
deliver a small amouut of cotton at this time by means of what 
is variously termed the “receding motion,” the roller turning’* 
rnotiou, or the “ jacking delivery ” motion. In the case for 
example of oiio mule, this motion consists of a tiii.in of wheels 
02 )erated primarily from a small wheel on the roller side-shaft, 
whicli thiis drives a special bottom shaft that reaches to the front 
of the roller spindle, and drives the front roller by a catch and 
ratchet wheel arrangemeiit. 

ln another muhj the whole of this mechanism is in front 
of the fast and looso pulleys, biit is miich the samo in priiiciple 
as tho above, although appareiitly di Hering in detail. 

Another lirm einploy a small sprocket chain arrangemeiit, 
combined with a catch and catch-wheel for the purposes of their 
rollei’-tiirning motion. 

In th(3 original hand-mule of Crompton the difficulty was met 
by a slight pushing in of the carriage, and this obtained originally 
in self-actors, but the extra roller turning System has been in 
universal uso in ilno spinning cotton mules for a very long term 
of years, and is muoh better than the pushing in of the carriage, 
inaamuch as it does not shorten the length of yarn spun as does 
the draw-back motion, and it is much less olumsy, and does not 
in any way intei:fere with the arrangements for baoking-off, 
keeping the winding dick out of gear, or preventing the premature 
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engagement of either the backing-off or taking-in frictions. Ät 
the dose of a lecture by the present writev at tlie Bradford 
Technical College the question was disoussecl why tho rollor 
turning’* method should not displace the “ draw-baek ** method 
in woollen mules as it had done in fine cotton «piuiiing. At 
, different times the writer haa been asked tho aame quoation in 
regard to cotton-waste mules in which the aame tlüug exists. 
Apparently the answer may be given somowhat as followa : In 
a fine spinning mule the roller draught is sufficieut to prevout 
the slight porfcion of yarn delivered by the rocoding inotion froin 
affecting the counts of yarn or its regularity, whereas there is no 
roller draught at all in a proper woollen rnulo or in a cotton-waste 
mule on the condenser principle, whether with the woollen or 
«otton mule headstock, and the amount of rocoding is also much 
greater. Such mules are made to '' jack-up or ** rocede in the 
<3arriage during supplementary twisting to the oxbeuli of 6 in. if 
Tequired, and a good proportion of this 6 in. is sometimes 
required. This, of course, is far and away moro thaii is «vor 
wanted for a fine spinning cotton mule in which a dolivory of ä hi. 
to 1 in. is distinctly large, quite apart from tho question of roller 
draught not being present in the waste spinning mulo. Briefly, 
in a fine spinning mule the amount of “ receding aotion ” or yarn 
slaokening seldom, if ever, exceeda from ^ in. to 1 in., and this 
short length is subjected to the aotion of roller draught—although 
wanting in “ spindle ” draught—whereas in tho cotton-waste muhj 
there may be, for example, a matter of 3 or 4 in. of re¬ 
ceding'' aotion or slaokening of the yarn wanted, owing mainly to 
the very thick nature of the yarn causing the twist to shorten tho 
yarn infinitely more than the same amount of bwist will shortcm 
the fine yarns. In this Statement we have, thorofore, an explana- 
tion of why the draw-back motion is maintainod in woollen or 
cotton-waste mules, although it is obviously moro inconvenient in 
more ways than one than the roller turning System. 

In the triple spindle-speed cotton mule headstook desorxbed 
previously it is possible to put in almost all the twist as tho carriago 
moves out, to strike through and back oIT almosb iininodiately tho 
carriage comes to a full stop, so that littlo, if auy, of tlio draw-haok 
idea need be used at all. A word or two may now ho oxx>ünded u^xin 
the manner in which the carriage is caused to “ rocede ” or “ draw- 
back,” or “ jack-up,” or ** piiah-baok,'' as tho actioii is donominatod 
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"by different people. Naturally, the details of these motions differ 
with different makers, bnt in a particular case there is a smaU 
oone-pnlley and thin rope arrangement, by which the tin roller 
shaft is made to drive a worm which gears with and drives a 
worm-wheel of suitable size. The worm-wheel is arranged to 
give motion by means of a raok-wheel to a horizontal rack attaehed 
to the middle piece o£ the carriage, but the varions parts only 
come into active gear and Operation when the carriage has moved 
sufficiently far out. By the drive just specified the horizontal rack 
is forced against the front framing of the headstock, which is, of 
oourse, immovable, so the natural result is the forcing inwards of the 
carriage, since something or other must give way. Anyone who 
understands the working of an ordinary cotton spinning mule will 
at once comprehend that varions lifctle devices must be adopted 
in Order to prevent the premature engagement of the winding 
dick on the one hand, or the taking-in friction on the other hand, 
while baoking-off must also be prevented until “ jacking-up ” has 
hnished; but yet the backing-off parts must be kept in position 
ready for acting when jacking-up has finished. 

Winding CUgIc Motion. 

One of the best arrangements for keeping the winding dick 
out of gear during the recession of the carriage is the cone-winding 
dick motion by means of which the winding dick cannot engage 
until the locking of the fallers, and yet engagement at the proper 
time occurs with the utmost regularity and promptitude. It is 
advisable to explain that for a great many years the more usual 
method of engaging the winding dick on a self-acting mule was 
to arrange for the tightening of the winding chain to engage the 
dick immediately upon the starting in of the carriage, This was 
the simplest possible method, and gave great satisfaction in 
numberless cases. Tbis method of winding dick engagement is 
still employed very extensively, but it has always had the defect 
of heilig likely to engage prenjaturely and prevent backing-off if 
the carriage happened to finisb its outward travel unsteadily, or 
receded somewhat on the holding-out catch. Sometimes also the 
chain catch is widely set, and there is a slight initial loss in 
winding-on. For these reasons many have preferred the method 
in which the long rod which connects the holding-out catch with 
the taking-in friction, has also been made the medium for engaging 
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the winding catch before the carriage Starts in ward. Düring recent 
years, bowever, what is termed the cone-winding dick principle has 
becoine almost' the most populär one for engaging and disengag- 
ing the winding dick. This is operated from connexions to the 
locking-lever, or what is praotically the same- thing, from tho rock¬ 
shaft in the middle piece, and this method of engagement, either 
with the cone principle or other equivalent one, appears to be 
rapidly superseding the others above speoiüed, at any rate with 
several maohine shops. With the oldest and simplest form of 
winding dick, and some other forma, the recession of tho carriage 
in a Waste spinning mule working on the woollen mub principle, 
due to the draw-back motion, would engage the winding dick 
before twisting was finished nnless special preventive means were 
adopted. As stated, the cone-winding dick depends upon the 
fallers locking for its engagement, and for this reason it is easy 
with the cone dick arrangement to keep the winding catch dis- 
engaged during the draw-back aotion of carriage, and yet to obtain 
prompt engagement of the dick at the completion of backing-oif 
and the locking of the fallers. To describe one specific application 
of the cone-winding dick to “a self-acting mule : The ordinary 
apectade spring for the winding catch is entirely dispensed with, 
and in its place is used a strong half-circular spring made from 
flat spring steel—it is not a spiral spring at all; this new spring 
being secured to the side of the winding plate or disc plate at one. 
end, and having its other end pressing firmly upon the top of tlie 
winding catch and always endeavouring to engage the same. 
This arrangement obtains its partioular name of cone-winding 
catch motion from the employment of a looso round boas which 
surrounds the tin roller shaft, and has one end or edge turned ofi* 
to a conical or tapered outline. This coned end is forced under- 
neath a tail or arm of the winding catch when the carriage geta, 
home again, and in this way the catch is levered out of gear, and 
it IS held out by the cone during all the way out of the carriage. 
At the completion of the backing-off, the moyement of the parta 
connected with the locking of the fallers and disengagement of 
the backing-öff fdctioii, also removes the cone bush away from the 
arm of the winding dick, when the semioircular spring on top of, 
the catch promply puts the catch in gear, and holds it firmly there 
all the way up of the carriage. A strong spiral spring helps to- 
orce the cone beneath the arm of the dick when the carriage geta 
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in. This cone winding dick therefore not only flnds muoh favour 
with ordinary cotton Spinners, bnt is even more speoially adapted 
to the Operation ,of a waste-spinning mule in whioh the draw-baok 
aotion of the carriage is required, 

Detmls, 

At this point we will just give a simple recital of one firm*3 
own Statement with regard to special motions that may be applied 
to Waste spinning mules. They say: In these mules we gener- 
ally apply the following arrangements: Patent rope tightening 
apparatus for rope taking-in ; soroll-band tightening frame; patent 
clip for fastening check scroll band; dick lockiiig motion ; patent 
automatic nosing motion; backing-off chain tightening motion; 
long copping rail with loose automatic front incline for regulating 
the locking of the fallers; patent step covers ; special arrangements 
in oonnexion with the drawing-out and taking-iii of the carriage, 
whioh cause it to stop in oase of obstruction during drawing-out, 
and by which the spinning operations will automatically cease 
should the cam-shaft by aooident make its ohange before the 
proper time; arrangements by which the mule inay be suddenly 
stopped during the going in of the carriage, to prevent aocident; 
safety catch to keop the mule stopped ; special arrangements to 
disengage the taking-in friction by the going in of the carriage ; 
also stop-motion for stopping the mule when the carriage is dose to 
tlio roller-beain, by which the attendant can stop it from any part 
of the length of the mule, when requisite to replace empty oon- 
denser hohbins with full ones, or for any other purpose, without 
running to the headstock.” 

S 2 )eöial Motions, 

There is no better illustratiou of the stateinent that extremes 
ineet ” Ihaji is foiind in the oase of the self-acting mule for fine 
couuts when compared witli that for the spinning of cotton waste. 

A nurnher of special motions are found advisable in spinning 
th(i line cotton yarns, are not required for spinning medium 
counts, and conie into action again when spinning the thick yarns 
from coudenser carding. Single and double spindle speeds, and 
excessive amount of carriage gain are two of the best examples 
of this feature and are required even more in spinning condenser 
yarns than in spinning the finest counts, 


23Ü 


. COTTON WASTE. 


There are also oases of using the jacking motion for oondenser 
yarns, in which oase the carriage is put on a slow speed for the 
last small portion of its traverse to permit of the gain or ratch 
without excessive thread breakage. More usually, however, a 
Waste mule can do without a jacking motion. 

Twist per inch, which is so important in fine counts, is of much 
less consequence in coarse counts, and there are perhaps no really 
accepted Standards, sufiicient being put in to keep the ootton to- 
gether. Judgment is exercised as to what the cotton waste will 
do and then the twist is humoured to the material. 

Oases have been known when the waste has more resembled 
sticks and old hay than cotton, but it is astonishing what can be 
done with such stuff if the carriage speeds, twists per inch, and 
carriage draught are skilfully adjusted at the mule. 

Gauge and Speed, 

It must be noted that the pitoh of the slubbings in a single con- 
denser finisher card, fixes the gauge of spindle at the mule. 

For example in the case of a ring dotier with 1J- in. ring fillets 
and in. ring leathers, the pitch from centre of one roving on the 
condenser bobbin to centre of the next one, wonld be IjJ, and this 
would fix the spindle gauge of the mule at IjJ. There might be 
thirty-four of such on one long condenser bobbin from a 48 in. 
finisher card. . 

If a 2 in. gauge were used there might be twenty-foiir rovinga 
of rather low counts, taking a 2 in. spindle gauge at the rniile. 

It is quite possible to run a mule on about ö’s or so up to five, 
five and a half, or even six draws per minute, with a 64 in. stretch 
and a cotton headstock, doing all the draughting by carriage gain 
as distinct from “ratch ”. 

Formerly three and a half draws per minute was more liko the 
average speed. 

In cases of excessive breakage it may be better to keep the 
twist down during carriage draught, and finish the twisting with 
the carriage fully out and using a tin roller twisting motion. 

Bing Frame for Cotton Waste, 

The ring framemay be used for spinning ootton waste where a 
hard twisted thread is used, more espeoially for use as a twist 
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yarn, and probably from rovings from the slubbing frame as tri 
upon the coiler or preparation System. 

These frames are built with patent flexible spindles and auto¬ 
matic spindle holder. Bings rolled from solid steel. Double tin 
rollers made from extra strong tin with self-lubrioating pedestals. 
Three rows of top and bottom rollers of small diameter. Top 
clearers and underclearers with springs. Patent cap bar. Traverse 
motion for the rollers. Copping motion and thread-boards to suit 
requirements. 

The ränge of spindle gauge is a wide one, but 2| in. gauge has 
been found to give good results with a lift of 6 in. 

As regards production, a ring frame of say 300 spindles 
2f in. gange, 6 in. lift, would produce about 1200 Ib. per week of 
fiEty-six hours, spinning 8*s, or 700 Ib. of 12’s oounts. 

The following particulars may apply to a frame of 300 spindles,. 
2^ in. gauge, 6 in. lift. Length 36 ft. 9^ in.; width 3 ft. Driving 
pulleys 14 in. by 3 in. to make from 600 to 700 revolutions per 
minute. About four horse power required. 



OHAPTER VI. 

THE ÜSE OP COTTON-WASTE YARNS IN WEAVINO. 

The Weaving of öotton-^Waste Yarna, 

In oonsidering the adaptability of ootfcon-wasto yiinis lio wovon 
fabrics, it is neoessary to remember that comparod witli yarns H])un 
on the ordinary ootton System of equal oounts tliey aro delioiont in 
strength and elasticity, but are of greater softness and fullnoHS, and 
of an oozy fibrous nature. 

In the majority of oases their weaknoBS precludoa tlioir iiho in 
the form of warp, since they are luiable to withsfcaiid tlio .ntrain of 
shedding, the friofcion of the healds, reed, and shuUlo in all bufc 
exceptional instances. 

Woven Goods in which Yams Sjjunfro?)!, Cotton II imy 
he Usecl 

Cotton-waste yarns are as a rulo Roft twistod and aro v(n\y 
bulky. They are largely used in the manufaolurc^ of Huoh goodw 
as the following : Table covers, oarpets, quilts, ooUon Hh( 3 otingH, 
Cotton blankets, flannelettes, ourtains, choap shirtingR, clioap Huit- 
ings, bath sheets and towels, cheap dross goods, cluwi]) ovtn’coat- 
ings, npholstery for all classes of fnrnituro, choap towolH, c]i».a,ning 
cloths, sponge cloths, grey twills for Ruch pnrpoROR m working 
drawers or Overalls for Spinners, miners, stokors, and otluu' claHHc^H 
of workmen, The wide ränge of fabrics may ho oitluir ])lain or 
fancy, plain or ooloured. 

Improvements oontinue to be niado whüroby linor yarim aru 
spun aiid this increases the ränge of fabrics for which cotton-waste 
yarns may be adapted, 

In the weaving of cotton-waste yarns into fabrics of any kind 
it must always be remembered that in proportiou to biilk th(me 
yarns are weak, and partly for this reason they aro gtnierally 
used as wefts, and the only strain therofore that ih put upon 

( 232 ) 
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tlciQ yarn is that of drawing from the shuttle and carrying through 
the shed that is fomed by the warp. 

Speaking generally the mechanisms of the looms used for weav- 
ing fabrios into which cotton-waste yarns enter, are very much 
‘Of the ordinary kind. If there is any modification at all in any of 
the meohanism it is very ofteu in oonnexion with the shuttle and 
^shuttle boxes. 

Por example, the shuttle might be of increased size to take a 
larger cop, and this would also compel a larger shed to be made 
to permit the shuttle to pass through with suffloient freedom. 

Frequently it happens that trouble is oaused by these cops 
■slipping from the shuttle tongue, thus causing excessive waste and 
■other damage. With ordinary shuttles this might be remedied by 
•opening the shuttle tongue to give a bette r iiiside grip of the cop. 
Possibly a remedy might be found by the Spinner starting to build 
higher up the spindle, which would reduce the size of aperture in 
the cop but would give shorter cops unless there was previously 
some unused length of spindle abovo the apex of the full cop. 
In some cases it is considered advisable to re-wind the coarser 
counts into solid cops, which ai*e very tightly woiind, so that for 
»equal dimensions a cop will last longer in the shuttle. 

In the quiltings, suitirigs, and other cloths of this dass the 
cotton-waste yarn is often used as backing weft in which there is a 
face warp while the backing weft shows only on the back. To put 
this in other words we may say there would he two wefts and one 
warp, but the waste weft remains at the back oL' tho oloth, being 
stitcliüd in by allowing some definite number of warp threads to 
interweavo with same. Tlie object of such cloth is to give warmth, 
W(nght and hody and yot to keep the price. coinparativoly low. 

In regai'd to ootton sheetings these are generally of a coarse 
twill weavü, and tlioy can be produced very oheaply by using 
■coarse or cotton-waste yarns, so that such sheetings are in exten¬ 
sivem USO at homo and are also oxported. 

A large ainount of this kind of cloth is produced and used in 
the United States. 

KühuTing now to cotton blankets, these have a distinctly differ¬ 
ent feel and appearance from the cheap sheetings, the difference 
being largely duo to tho faet that the cotton blankets have a nap 
or finish raised upon them to Imitate woollen goods. As regards 
weave this may bo either of a plain or twill character. 
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The oheap shirtings in whioh cotton-waste yarns may be used. 
may be of a satin weave, resulting in a fine warp face and a waste* 
weit back. 

Sponge or cleaning cloths represent a very different type from 
the foregoing, and may be regarded as among the very cheapest 
and lowest classes of goods woven from ootton yarns of any de-^ 
soription. Sponge or cleaning cloths are as a rule composed. 
entirely of coarse shoddy or waste yarns—both warp and weft— 
and are very open in the weave, partly to obtain an enhanced 
porous effect. As a rule the weave is of a plain charaoter, or pos- 
sibly a gauze weave may sometimes be adopted. 

Large quantities of cotton-waste yarns are now being used 
in the upholstery trade, being woven into tapestry cloths, with. 
good patterns, and really good effects produced by rieh and tasfceful 
dyeing. 

From the nature of the cotton waste it is not practicable to- 
spin any but yarns of low counts, which are therefore sold at a low 
price per pound, and are mostly used in fabrics of a bulky, heavy 
charaoter but moderate price. The price of cotton-waste cards on 
the roUer and clearer principle, using double cards, often with the 
Derby doubler interposed, together with other eiroumstances, often 
lead to good condenser yarns of the finer counts commanding a 
higher price than yarns of equal counts spun on the ordinary 
System, and the cloths containing the better and finer condenser 
yarns are often of superior appearance and finish. 

A few of the leading cloths in which cotton-waste yarns are 
used may be more fully explained. 

Cotton Blanhets .—Ordinary qualities of this cloth auch as are 
exported in large quantities to the Bastern markets, Afrioa and 
f^outh America, are made with the plain weave, the warp being 
relatively fine in counts, say 20 s to 24*s. The weft ranges from 
50 s to 130’s bump counts, i.e. 50 to 130 yards per ounce, this being 
a common method of numbering cotton-waste yarns of the coarsest 
nature up to three or four hanka per pound. A little further on 
in this treatise we give a list oomparing cotton counts with bump 
counts. Better qualities for the home trade, sometimes sold as 
“ charity ” blankets, are made in heavier weights with twill weaves 
and with strong warps, say 12 ’b to 18’s, and perhaps with more 
picks per inch of coarse weft than if for export. The weft is from 
cotton waste of moderate quality such as "‘wash’* waste and 
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“olearers,” taking a medium mixing for blanket weft and better 
qualities being obtained by adding cop waste. 

Headings or stripes of coloured weft are uaually inserted near 
each end of a blanket, the heading consisting of solid black or red 
bars or variegated Strips according to the market for the clotb. 

Eeferring to the loom shown in fig. 51 it is over-picked 
and provided with large boxes, and oranka of large throw to 
suit the size of shnttles and oops nsed, while the shedding is 
by under-tappet and top rollers. The loom shown has single 
boxes at either end, the shnttle being ohanged by hand to make 
the heading. Occasionally striped Wankets are made, the strips 
being made in the direction of the weft and at dose intervals. 



51.—Bianket Loom (II. Hall & Sons). 


For thia style of blanket the loom may be fitted with a circular 
box at one end of the sley as by the fig. 52. The loom 
shown is provided with a positive take-up motion, and the cloth 
rollor is set lower in the framing than usual in Order that a 
considerable longth may be woven before it is necessary to re- 
mov(^ the cloth. Sometimes looms are provided with negative 
take-up motions in order that a uniform thickness of cloth may 
be maintained, notwithstanding that the thickness of weft may 
Vary, this being a frequent occurrence in the lower counts and 
qualities of woft. 

Baising Prooess. 

After weaving, cotton blankets are passed through a raismg 
maohine whioh produces a dense woolly Burfaoe Tipon the cloth 
by partially soratohing or dragging fibres out of the weft threads. 
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iihe softness of the latter and the arrangement of the fibres being 
partioTilarly suitable to this process. The raising maohine in com¬ 
mon nse for cotton fabrics consists of a number of small rollors, 
«ach oovered with fine teeth, and supported in bearings at the 
«nd of arms which are attached to a central shaft. The cloth iß 
atretched tightly round the rollers, and when the central shaft is 
revolved, and the cloth drawn forward, the rollers also are revolved. 
Meanwhile the wire teeth have penetrated the soft spun weft 
threads and as they leave the cloth they drag the ends of fibrös 
•with them, thus giving a fine nap or pile to the surface of the 
«loth. Originally the nap or pile was obtained by scratching 
the surface of the cloth by card filleting, but while giving the 



FiG. 52.—Blaukefc Loom (R, Hall & Sous). 

desired effecf this process dragged a considerable number ol’ fibres 
out of the cloth. With the newer maohines there is very little loss 
of fibre and weight, and a better nap is obtained with fewor passages 
iihrough the machine. 

Por some markets blankets are dyed, scarlet being a com¬ 
mon colour; in other cases the cloth is printed with variously 
coloured floral designs; animal figures are also printed upon tlie 
oloth for markets, the lion, tiger, elephant, etc,, being roprese^nted 
in large sizes. The printing is usually done by hand by the aid 
of blocks, this being one of the few remaining cases in which the 
old-fashioned method of cloth printing still survives. 

Sheetings are lighter in weight, and made frora filier yarns of 
better quality than blankets, the weft ranging from 3 'b to 8*s cotton 
oounts and the twist up to 32’s. ’ The weave is generally two up 


THE ÜSE OF COTTON-WASTE YABHS IN WEAVING. 237 

and two down or sheeting twill, bnt the plain or calioo twill is. 
also used. Same type of loom, but of ligkter oonstruotion than 
the One last illustrated is used for sheetings, and the oloth is sold. 
both in the raised and non-raised condition. 

Gleaning Cloths. (Eig. 53.) 

These are an exception to the general rule in that they have 
both warp and weft oomposed of coarse waste yanis. The softness 
of the latter, together with their low prioe and open stmoture 
arising from the method of interweaving them, giving a fabric 
whioh by reason of bulk and absorbent properties is specially 
suitable for oleaning purposes. This oloth is also very easily 
cleaned for uaing again, and when used for oleaning oily machinery 



Fia. öS.—Thu Spongo Clofch Loom (R. Hall ife Sons). 


l,he absorbüd oil can be reclaimed. Two styles of oleaning 
oloth are in use. In the first kind the warp and weft 
are interwovon in the plain or calioo Order by looins of ordin- 
ary oonstruction, but the second kind, conimonly known as. 
sponge oloth, is wovon by the ganze or leno principle of weaving, 
in whioh the warp threads are twisted partly round eaoh other^ 
with the result that inoreased strength is obtainod without losing 
the roquired open struoture. For ordinary ganze or leno weaving, 
specially construotüd healds known as “doups’* are employed ; 
but the coarseness and strength of the warp yarn, together with the 
strain arising from the necessary deep shed, or division in the 
warp to be formed for the passage of the shuttle, causes rapid 
wear and destruotion of such doup healds. Sponge oloths are 
therefore woven by specially construoted looms in whioh two rows 
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of needles take the place of doups and healds, one row poiniing 
Tipwards, and the other row pointing downwards, while the warp 
threads are alternately drawn through the needle eyes. The 
needles are seoured in bars whioh are controlled by tappets and 
levers in such a manner that, besides rising and falling to form 
a shed, they can also be moved sideways for the Crossing of the 
warp threads. 

At each end of the pieoe a few picks of fine weft are usually 
put in and woven in plain order more closely than the coarser 
picks of the body. In these picks the needles are moved up and 
down in plain order only, and the speed of the take-up motion is 
•automatioally reduced. A few picks of coloured weft are also 
thrown in at the ends and a drop-box is provided at one end of 
the sley for this purpose. 

Double Cloth Weave loith Waste Cotton Weft. 

It is sometimes the case that double-cloth weaves are con- 
structed with either the weft or the warp of wadding or cotton- 
waste yarn, the use of weft in this connexion being muoh more 
prevalent than that of warp. 

This practice adds both weight and bnlk to the woven cloths, 
and it is possible to do it in double cloths without the waste yarn 
showing on either the face or the back of the cloth. Take a 
specific instance with the face and the back of cassimere twill with 
one face, one back in the warp, and one face, one back, one cotton 
waste yarn in the filling. 

The cotton waste or wadding yarn is of course a bulky, moder- 
ately twisted and cheap yarn, and this is picked into the cloth, the 
face warp ends are lifted and the back warp ends are held down 
so that the weft waste yarn is put in the centre of the cloth with¬ 
out showing and without interlacing with either face or back war]) 
ends. Weight and bulk are thus durably imparted to the cloth 
without deteriorating the appearanoe. In some cases of cotfcon- 
waste warp the waste yarns are raised over every backing pick and 
depressed over every face pick so as to be put into the centre of the 
cloth. 

One reason for cheap thick yarns from cotton waste spun on 
the condenser principle being more used for weft than warp, is 
that warp yarns are subjected to more strain than the weft, and aa*o 
liable to be rubbed by the healds and reeds and shuttla. 
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Tapestry oarpet is a simple figured warp-pile fabrio, containing 
loops of uncut pile-warp and all the surfaoe of the fabric covered 
with the pile in a uniform manner. The pattem is formed by 
printing the design on the pile-warp and formed on the surface of 
the oloth by the pile. It is oonvenient to print a oertain length 
of pile warp a desired oolour, so that this colour is reproduced in 
the oloth for a oertain distanoe, after whioh an alternative colour 
may obtain for a space. 

In a tapestry oloth there may be a oentre warp possibly of 
ootton-waste yarn whioh passes between the ground picks with- 
out interlacing after the manner obtaining with the cotton-waste 
warp yarn in a double or backed oloth. 

Although the struoture of a Brussels oarpet is quite different 
from that of a tapestry, yet it is quite possible for some of the pile 
threads that are disposed in the body of the oloth to consist of 
oheap thiok yarns, although the main body of the fabric may be of 
as good yarn as the face. 

Waste in Weaving Sheds, 

In a weaving mill the control of the waste to the best advantage 
is one of the most dilhoult duties of the overlookers and managor. 

Although the waste of a spinning mill may he inuch greater in 
amount it is probably more easily obecked and supervised. 

It is fairly easy, for example, to check the amount of waste mado 
in the blowing-room, or at tlie cards or combers. 

SupposQ, however, a oertain number of skips of yarn are de* 
livered at a weaving mill and pass into the winding roorn, eaoh 
wiiuler may be required to bring back or give up in some way the 
waste shü inakos; but the full bobhins are probably taken directly 
to the warper, and no one knows what the half-full bobbins contain 
in weight of yarn, so it is awkward to cheok. At the end of the 
week the overlookor may weigh his waste and compare with yai-n 
given to winders, but peroontages are not easy to check, partly on 
acoount of yarn on the bobbins, 

Naturally at the six nionths’ stock-taking it is possible to say 
how muoh yarn enternd the winding and warpiiig room, how muoh 
waste oame out, how muoh yarn has left the room on the 
full beams, and an estimatiou oan be made of weight on the bobbins. 
In this way the waste per cent can be estimated, and if too muoh 
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the overlooker talks severely to the operatives and says they must, 
bring less waste in. 

They will do this, but it is common knowledge that in many 
cases it has been only because they have taken some of the waste 
home, and so the master now has a double loss. 

It may be easy at stook-taking to find out that a oonsiderable- 
weight of yarn has entered the winding room that has never been 
accounted for, but it is not so easy to pick out the culprits and. 
bring them to book. 

Much the same remarks apply to the weavers in many oases^ 
and especially in plaoes in whioh the moral and religious ohar- 
acters of the operatives have not been developed and main- 
tained. 

Often the weavers aimply fetch skips or boxes of weft, bring 
the waste back with the empty skip, are rebuked or lined if too- 
much waste is brought in, with the result that next time some of 
the waste is taken home, and probably nothing is said to the 
weaver. All this kind of thing puts a premium on the unscru-. 
pulous weaver, and the thing is manifestly wrong in principlc. 

Winders are often paid so much per pound's weight of yarn 
and weavers so much per length of cloth or per cut,*’ and taking 
too much trouble with badly skewering and badly roadying cops. 
represents so much loss- to them. 

Improved methods of skewering the twist oops by wuidc.rH, 
and pin cop weft by the weavers, combined with butter Systems of 
checking the twist given to winders and the weft given to weavers, 
have certainly resulted in the reduction of lossos in winders', 
warpers*, slashers’ and weavers* waste ; tho winders’ and woavors* 
especially, Counts and qualiüies of yarns should cluiok(Hl, and 
eaoh dass of goods oonsidered separately. 

Oop-SkoAoariny» 

In the oase of weft for weavers it is perhaps as well for the 
spinning mules to be fitted with full-cop stop-motions whicli stop 
the mule by preventing engagement of the taking4n Motion whon 
the plates of the oopping motion have movod a certain distaucu 
and the cops have reaohed a ddlnito fixed length. How can a, 
weaver help maldng waste if the oops are too long for the shuttlcs 
The shuttle pegs ought also to be capable of retaining the oops 
firmly after having been skewerod, and th© oops should be spun 
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on mule spindles of the oorreot thiokness and cop bottoms started 
at the right distance from the bolsters. It is not fair to have the 
Shuttle pegs so blunt that they ean with dif&culty pieroe the oop 
•without stabbing. Neither must the opposite extreme of shufctle 
tongues too sharp be provided or they will often catch internal 
threads and lead to breakage in winding off. There is perhaps 
increaaed danger of this in cases where loose ooils are run over the 
noses of the oops upon the bare spindle at the mule every time the 
fallers unlook. 

In cases of very aoftly spun and softly built cops it may be 
best to build the oops on through tubes at the mule, although 
these through tubes cause unsteady spindles, are oomparatively 
oostly, and require more time in putting on the spindles, since 
tubing apparatus is in very common uae for putting short tubes 
on the spindles. In the case of ordinary cop winding of twist 
yarns of medium oounts and moderate price, winders are often 
recruited from girls and women, who from some reason or 
ofcher have been unable to cope with the more arduous and often 
more highly paid duties of weavers, and this is a disadvantage 
often. At any rate in this one item of skewering oops with pasted 
cop bottoms as much skill is necessary as in anything eise, if the 
miniinum ainount of waste is to be produced. 

In the case of. yarns of good quality and probably of compara- 
tively Uno oounts, it is advisablo not to employ winders whose hands 
have a distinot tendency to ])erspiro, since this h^ads somotimes 
to corrosion of the spindles, aftor whioh it l)ecom0S dillicult to 
quickly and satisfactorily skower the cops. Naturally this point 
is worthy of attention, oven in the case of lower-priced yarns, but 
more so in regard to the more oostly aorts. Many of the points under 
discussion alToct the skewering of cops, eithor in weaving or doubling 
mills, or a})ply evon in the case of some comraission or other reelers. 

Shuttle tongues btüng split will often hold a cop ürmly oven 
when the aperturo is a littlo too big, but in the case of winders’ 
or reelers’ skewors it is important that those be of the same ahape 
and diinonsion as the spindles of the mule if waste is to be kept 
down to a ininimuin and good winding secured. For good skewer¬ 
ing of cops praoticö is necessary, and it has been suggosted in the 
case of large firma it might even pay to employ a sldlful operative 
to teach the art of cop-skewering to the beginners and others less 
skilled in the work. 


16 
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In the case of weft that is intended to be bleached or dyed in 
cop form the problem of made-up cop bottoms and waste in cop- 
skewering becomes even more acute, since any handling of the 
oops between Spinner and weaver will be so much against the 
maintenanoe of good apertures in the oops. Oop bleaching or 
dyeing probably makes the use of tubes—as against starching— 
still more necessary. It has been contended that higher training 
in regard to cop-skewering would make weavers independent of 
requiring tubed oop bottoms even in the case of bleached or dyed 
cops, and at any rate the point is worthy of attention. 

Winders, weavers, and reelers should avoid pulling lengths of 
yarn from the cops. 

A great idea in skewering consists in keeping the point of the 
spindle, skewer or shuttle peg, as much as posaible in the centre 
of the aperture, and prevent the tip from penetrating any threads 
on the walls of the apertures. 

Demonstrations have been made which go to show that almost 
any kind of cops, however badly crushed, may be skewerod by a 
skilful person. 

Sometimes winders' waste is not oolleoted for several days and 
this gives them more opportunity of wrongly disposing of it as 
compared with colleotion every day, especially if much grumbling 
is done for excessive waste. 

In the case of doubling winding, there has been a good deal 
of waste made by cob-webbing or running off the enda whon quick 
traverse drum winders are used. 

It is possible also to overfill flanged bobbins and thus to cause 
extra waste. Sometimes the tubes for quick traverse winding do 
not exactly fit the cradle, thus leaving it possible for a tube to 
work a little on one side, or be placed on one side after piocing-up, 
with the inevitable result of cob-webbing. At the next procoss 
such run-off threads will probably break and load to waste. 
Winders', weavers', reelers’, and doublers’ waste is really much 
more of a real loss to the master than is waste from a card, 
comber, or fly-frame, beoause it has borne all the cost of manufac- 
turing nearly to the end ; and yet may only command a low prioe 
if sold as waste, beoause it is dilficult to break up in the oarlior 
machines used in a waste-spinning mill, and is very fiuffy and 
weak after such treatment. 

In regard to waste made at the doubling or twisting frame a 
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chief item consists in roller laps, and varions devices are on tlie 
market for limiting or preventing these. The chief underlying 
prinoiple of most of these devices consists in permitting a wire of 
aome kind to disconnect any individual top roller when its thread 
is broken, and there is a danger of a roller lap. In some cases, 
however, devices are used whioh prevent a broken thread from 
touching adjacent ones or becomiiig daubed with grease from the 
lubricants used on the rings in the case of wet doubling. 

XJndoubtedly the use of a good doubling winding frame is the 
best method of preventing waste, single, and cork-sorewing in 
connexion with the doubling trade. 

The use of large bottle-shaped bobbins on gassing frames, as 
prepared on Clearing frames, tends to reduce waste, by limiting 
thread breakages and piecings. 

Im^noved Tubulär Winding Machina. 

This maohine is for winding solid cops for weft and is a step 
for ward towards an automatic loom. 

As competition becomes keeiier and keener, mauufactiirers 
naturally look round to see in wliat way exponses can be roduced. 
Labüur, as one of the most expeusive items, coines in for a great 
deal of attention, and anything which can reduce manual work to 
any oxtent is of tlie greatest importance. The r(^])lac(un(Mit of 
labour by capital is an economical law which must bo duly attonded 
to l)y all who hope to koej) 
abreast of the timos. With 
this purpose in view certain 
lirins liave for years paid at¬ 
tention to tubulär or solid cop 
winding, and then^ is no 
donbt that this systein is the 
most economical, and ro- 
ducüs the ainouiit of labour 
in a great degreo both as re- 
gards winding and weaving. 

Instead of the old metliod of 
winding on to a wooden pirn 
or paper tube to provide the 
material for the weaver’s 
shuttlo, this machino winds on to the bare spindlo. The spaoe 



Fiü. 54.—liuprovüd 'rubular WindingMa- 
ßliiiiü for Bolid Woffc Oops (R. Hall & Sons). 
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which ia taken np in the old System by the wooden pirn is con- 
aeqnently filled witli yarn. In addition to this, the cops pro- 
dnced can be of a greater diameter without increasing the 
external dimensions of the shiittle, on account of the cop 
resting in the shuttle itself instead of being plaoed on a 
spindle or tongue. The qnantity of yarn placed in the same 
size of shuttle by this new System ia from two to five-fold that 
of the old System, acoordiug to the oounts and previoxas oondi- 
tions. What an eoonomy this immediately ellects is at once 



Old System, New System, New Systoin, 

With Wooden Pirn, Witli Half Pirn. Oop. 

IhQ, 56.—(R. Hall & Sons), 

apparent. The winder winds a longer longth at ono opei-ation, 
and the weaver weaves from two to live timos as imich without 
changing the shuttle. Not only does the prodiiotion bocome 
larger, but there is a saving in waste, beoause evory time the 
weaver re-fills a shuttle a small length of weft is wasted, The 
main saving is in the stoppages of the loom boirig greatly reduced, 
the effeotive number of picks per day being greatly inoreasod. It 
is also well known that the repairs for looms are muoh lese when 
the stoppages are reduoed, Another point whioh must not be 
overloöked is the producing of better selvedges. By the old 
System the tension of the weft beoomes greater and greater 
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«.s the wooden pirn gets ampty. By the new System described 
the tension remains practically equal from beginning to end. 

The maohine is suitable for all connts of linen ; fine, coarse, 
and Waste oottons; woollen yarns, asbestos and ramie wefts, 
jute, hemp, etc. Thousands of spindles are at work in the 
produotion of quilts, honeyoomba, sponge-olotha, tapestry and 
Brussels oarpets, lappings, sailoloth and duck, damask towels 
and tableoloths, linens, cotton blankets, trouserings, sackings, 
hessians, hosepipes, etc., etc. 

In fig. 55 we give proportionate drawings of the old and 
new Systems, which show at a glance the greater quantity of yarn 
placed in a shuttle of equal size by the new System. 

The machine may be used to wind solid cops to weave from 
the inside, or to wind on to half pirns to weave from the 
outside. It is arranged to wind from warping bobbins, slubber 
bobbins, large or small hanks or oops. Also to wind two threads 
at once. 



OHAPTEE YII. 


VAEIOUS NOTES. 

In this section a number of features are dealt with whioh are 
more or less connected with the main subjeot of this book, but do- 
not lend themselves to more specific Classification. 

The Counts of Gotton-Waste Yarns, 

The counts of yarn from such machines as the can frame^ 
chapon and cup or jumbo winder are always very coarse and hardly 
ever contain much twist, especially from the first and last of these 
three machines. 

Such yarns are more like very coarse yarn spun on the roving- 
frame, but with a more hairy appearance. It is quite a common 
practice instead of terming such yarns *5’s or l’s or l^’s or 2's 
counts, to state the yards per oiince. For cotton blankets and 
cotton quiltings the very lowest numbers from *5 up to 1-^ or so ap- 
pear to be in less demand in the Bolton and other distriots than 
formerly, owingto the almost complete extinction of heavy hand- 
loom weaving. A good proportion of lime-bleached waste is used 
forthese very coarse yarns, say often from 60 to 70 per cent, with 
the rest of better stufi*, such as clearer waste and strips. 

The following table shows the comparison of ordinary cotton 
counts with the yards per ounce System from "ö’s up to 10’s counts,, 
but it is chiefly in the lowest of these that the yards per ounce 
System has been much in vogue. 

Apart from bleaching, the character of the waste ailects the 
colour of the grey-spun yarn, so that droppings and sweepings, 
possibly mixed with dull, dirty raw cottons, such as some Indian, 
may be used in spinning such yarns. 

( 24 ( 3 ) 
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Tabhof Cowits. 


Ootton counts ’ö s - 840 x ’ö yds. « 420 yds. per Ib. 

and 420 -r 16 

„ = m 

n )i 

oz. 

Ootton counts | 840 x | 

„ = 630 

M >» 

Ib. 

and 630-^16 

„ =39-37 

ft )t 

oz. 

Ootton counts l’s = 840 x 1 

„ = 840 

ff ff 

Ib. 

and 840 -r 16 

„ = 52i 

ff ff 

oz. 

Ootton counts 2*s = 840 x 2 

„ =1680 

ff ff 

Ib. 

and 16 0 -r 16 

O 
1—I 

II 

ff ff 

oz. 

Ootton counts 3’s= 8i0 x 3 

=2520 

ff ff 

Ib. 

and 2520-r 16 

„ =lö7i 

ff ff 

oz. 

Ootton counts 4’s = 840 x 4 

„ =3360 

ff ff 

Ib. 

and 3360-7-16 

= 210 

ff ff 

oz. 

Ootton counts 5’s « 840 x 5 

„ =4200 

ff ft 

Ib. 

and 4200-1-16 

=262i 

ff M 

oz. 

Ootton counts 6’s == 840 x 6 

„ =5040 

>» >» 

Ib. 

and 0040-:-16 

,, = 315 

M M 

oz. 

Ootton counts 7’s== 840 x 7 

„ =5880 

ff ft 

11). 

and »0880 L6 

„ = 367i 

ff >1 

oz. 

Ootton counts 8's= 840 x 8 

„ =6720 

II I» 

Ib. 

and (>72() - 16 

li 

ff II 

oz. 

Ootton counts O’s— 840 x 0 

„ =7650 

ff II 

Ib. 

and 7650 16 

=4721 

II »I 

oz. 

Ootton counts lO’s ^ 840 x 10 

„ =8400 

II n 

11). 

and 8'JOO : 16 

„ = 525 

II II 

ÜZ. 


AppriKvimalv I^vIchh of i\)tU)u Wade, 

Pri( 30 S of c'.olton waslo, v.Viiu of tho Hanu'. chuioiniiiatioii and 
froin sani(uinH(iri|)l.i()n nf «otion, vai\y witliin liniÜH acicortlinji; 
IjO thü rnlaliiv(v pnjpurliioiis of iuipuriliitis on tlu3 oiio liaiul, or ^ood 
lihro Oll thd otilnir riand, Uiat inay 1)(3 l(3fti in lilio inaliOrial. 

An appi’oxiiuaU) idoa uf thü rolalüvo priüüH of cotitou wasfce 
iiiay l )(3 ohtaiiiod froin ilio followiiif^ Huminary, fcakin^ l^jf^yptian 
raw cjoUion ai I. Id. or I.s. por pound avtsraf^o. 


I.iaw blgy})tian 

cotton 

per 11). 

11 01- 12 

1)011 CO 

Ooinbnr wastc 

II 

ft • 

. 6 

11 

Card Strips 

II 

t f • 

. 6 

11 

Card l)ack fly 

ff 

ff 

. . li 

>1 

Bobbin wastc 

ff 

ff • 

. 6 

>!< 
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Olearer waste ootton per Ib, 

Soavenger waste „ „ • . . 

Stookings » „ ■ . . 

Mat waste „ „ . . . 

Opener and soutoher droppings per score Ib. 
Oardroom sweepings . . „ 

Mule-room ,, 

” » »I 

Flue dirt 


3 

5 

3 

3 

4 

12 

4 

2 


penoe. 

M 

ff 

ft 

ff 

ft 

ff 

ft 


The prioe of waste does not appear to go np in any fixed 
Proportion to the prioe of raw cotton, but from the above list a 
fair idea of average proportionate prices may be obtained Witli 
American cotton at 7d., strips and bobbin waste might fetoh 
per Ib. 


Äpproximate Prices of Gondemffr Yams. 

It is a somewhat astonishing fact that oondenser yarns in the 
Ingber nnmbers and qualities bave been generally doarer than 
ordinary ootton yarns of decent qualities. One would uaturaJlv 
magine that, the cotton being taken directly from card to mnil 
mthout nsmg fly-frames or draw-frames, and using no better 
class of raw material, the oondenser yarn would be inevitablv 
cheaper for any counts. In the higher rauges of Condensed yarns^ 

ttat 14 . ord,»«y ootta y„„ „„Id ta „I Ih„ lo', 

oondenser yaxn, while the price of lO’s oondansor has bcen disnm 
portionately higher than 8’s. and S’s than ß-s. ^ 

dnfffT*"? tlüs can be partly explainod by the fact that the rine 
dc^ffer has been the favourite type of oondenser in England and 
this IS not very smtable for the finer rauges of couids Vr « 
seldom that more than 36 threads have bemi made at ona h’ 

do does not ooino out vory fine dlhe 

double tape oondenser lends itself better ln *Vin, « ^ \ 

T »"itXrC'r 

J aocustomed to assooiato oondenser yarns with 
shoddy and cheapness, but at any rate the ünTZZ ot T 

example this ir ^ direotions. For 

woven flbrios in whioh^thrMr T ^ number of 

in whioh the full oharaoter of the Condensed yarn 
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is of immense value, At the same time the open charaoter of the 
-Condensed yarn lends itself readily to tÜe influence of dyeing 
inaterials, a very large proportion of this dass of yarn being dyed 
in one colour or another. 

From these remarks it will be seen that many customers will 
be prepared to pay more for a good Condensed yarn than for its 
cquivalent in roller draughted yarns with parallel fibres. Very 
froqueiitly German spun condenser yarns of good quality and in the 
iiner ranges have been imported into England, this being one of 
tho very fow examples in which foreign spun cotton yarns have 
found thoir way into Lancashire. 

Double carding adds to cost of condenser yarns. 

Cotton-Seeä Prodwöis. 

Tliü produoüs from cotton seed are varions and have recently 
muüh inoreased in quantity. Many years ago (1888) there was 
prepared the following table from the aotual results of oil- 
iiiillH. 

Prodnöts from a Test of Seeds. 

Liiitc.rs.20 pounds. 

Meats.1089 

Oake or nioal, feeding stuff, fertilizer 800 „ 

llulls.891 „ 

Grude oil . • • • - »» 

OMier dc.tails: suinmer yellow, winter yellow, cotton seed 
wt(sirin, salad oil, suminer white, lard, cottolene, miners oil, soap, 
hl 'an, funl, anhes. 

In IH9() it was stated that processes of manufactnre had 
so iiiiproviid that ovei- 300 pounds (40 to 45 gallons) of 
oil c.ould 1)0 obtaiiiüd fi’om eaoh ton of seed. Also delinting 
ma<-.hino,H hav« boeu introduoed which remove a much larger 
HDioimt of lintors than givon in above table. 

Wo niay now add in 1911 that the produotion of oü, lard, 
liulors, and othor valuablo articles has been recently carried to a far 
groatcr and nioro profitable extent than in 1896, owing to various 
cauHim. 

The Oandeimr Bubbers. 

Thoro aro somo porsons who conti 
condeuHor put twLst in the cotton, bu 


250 


COTTON WASTE. 


th© aotion is not a continuous forward rotary one upon the ootton 
but purely a reciprooating one. 

It is a more or less common practioe to oaator oil the rubbera^ 
possibly two or three times per week under oiroumstances, but 
new rubbers may need oastor oil a time or two per day, applied 
with rubbers working but with oard run bare. The rubbers ara 
always made of leather and obtain their name froin thoir rubbing 
aotion on the ootton strands. 

As in the case of Stripping doors of carding engines there is- 
a certain element of danger to the operatives working on waste 
cards. Por example, it is within the author’s knowledgo that 
recently an operative had the lid of the fancy rollor open and 
slipped on the floor made greasy with oiling the condenHer, and 
in this way got his hand in the wire with consoquent s(n*iouB. 
injury. 

It is more or less the practioe for the minder and pieoor to look 
after the waste-spinning mule and a number of cards—say four, 
for which they break off and put laps on and transfor the long 
condenser bobbins to the mule oreel. They may, liowever, not do 
any Stripping and grinding. 

As a rule the grinders on waste cards do not get (juite as nuich 
wage per week as do Strippers and grinders on ordinary c-otton 
spinning. As a consequence the grinders will ofteii leavo- the 
waste mills and get into the proper cotton mills wIkui tlu'.iH*, is an 
opporbunity. Some prefer the waste work. 

There are examples of small waste-spinning cuneerns using 
low qualities and depending entirely upon adjacent mills for their 
supply and closing down whenever this supply fails tliem. Natur- 
ally the oarriage oost of the worat Idnds of drop])iugs must not 
reach muoh or this feature alone would be prohibitive to ibs use, 

One hour or so may be taken in stripping and grinding a card, 
this depending upon labour supply and othor local oircumstanceH. 

Owing partly to the width of ootton-waste cards the rollura 
are heavy and a workman needs to be suHiciently strong and 
practised to reoeive each roller when thrown over from the o]q.)OHite 
side of card by his fellow workman. 

Grinders may work in pairs and look after their own grinding 
machines, or there may be a separate man for this latter duty. 
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For coarse counts the Scotch or oross-feeding System appears. 
to have increased in use, 

Cop bottoms, winders’ and weavers’ waste, and all kinds of 
hard waste may come to the waste mill in bags. 

In some cases grinding on waste cards is done once per week, 
and the cyl of the finisher is stripped once a week but that of the 
breaker seldom or never stripped. Practice varies in thes& 
respects. 


Bmding. (Figs. 56 and 57.) 

A very considerable weight of more or less damaged cops,. 
(not cop bottoms or other ordinary hard waste) goes to rope and 
banding inakers, and in many instances is returned to the same 



inills by Üm ropo-maker al'ber nianufacture in banding of one sort. 
or anobhcr. 

Homo spiiining coueern« havc installod maohines by means 
of which thoy inako thoir own bauding froin thoir own dajnaged 
cops. 

Modoratü unovonness in yarus, cops of snarly yarn, niokod 
cops, soft cops, cops with bad bottoms or other sirnilar defoots^ 
are not perhaps ho objootionable for inaking into banding as thoy 
are for the moro nsual purposes to which cotton yarn is put. 
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OvßTloohiTig cbud Kinds of Wdsto, 

Tlie ooarseness of the counts at tho nitilö, tho limitod nunabor 
•of spinning macbines in nse, and other oircnmstances often pre- 
clude the employment of a full-fiedged mnle overloolcer, and as a 
Tule the ornis of k’eeping things in good Order ohiefiy devolves npon 
-fche carder. The carder at times may find his position a very nn- 
«nviable one, especially as often the manager or master will buy 
the Waste and give instructions for its use without Consulting the 



Fig. 67.—Balling Maohine (Hotheringbon ä Kon) 


•carder, leaving the latter to get through to the hoBfc of his al)ility, 
^blthough the character of the mixing is in its way quito as important 
«.s in ordinary cotton spinning. 

Such are the variations in cotton waste that it is often highly 
•desirable for consultations to take place botween the manager or 
buyer of the waste and the carder, as in this way much un- 
pleasantness may be avoided in the way of bad work, diminished 
produotion, and loss of wages to the Spinners. 

It is a regulär thing for one kind of waste to be too expansive 
and too good for the quality of yarn required, and so it is neoes- 
«ary to blend the same judiciously with noorer and cheaner sorts 


YARIOUS NOTES. 


253 ‘ 


of Waste. Judgment and experience are neoessary for this to be- 
done to the best all-round advantage. 

Too often the manager is almost solely guided by the all- 
powerful objeot of pufeting down a mixing whioh must only cost a 
certain prioe per pound. , 

It is possible for a mill with eight pairs of mules spinning- 
about 8's average counts to have its production reduoed from 
33,500 Ib. per week down to possibly 30,500 Ib. by outting down 
the price per pound of the mixing only very slightly, It is weil for 
a manager to remember that ends keeping up at the mule may be 
very beneficial to the firm as well as to the Spinners. 

There are many waste mills whioh work overtime aocording 
to the state of trade, as the operatives* Union rules are not applied 
as stringently to such mills as to ordinary ootton spinning mills. 

ünreasonably poor mixings will lead to overtime to fetch 
production and wages up, too much of the stufi going back as 
waste instead of selling as weft at a profitable price, in addition 
to extra cost in cardroom wages, in coal and driving power. 

Spindle banding is often made from apoiled cops and hence 
we show lig. 57. 

Uard Ends. 

Ifc is neoessary to exercise reasouable care in regard to the ad- 
inixture of ditfiiront lengths of fibre in the waste, as it is dillicult 
to geü the inachinery to operate satisfaoüorily upon the dillerent. 
lengths of iibre. 

Tn such eases what aro terined hard ends may bo expected 
in exüüssive proportion, and theso will either break at the finisher 
or will he responsihle for very many breakages at the mule. 

In the ordinary waste spinning male roller draught is not 
usüd and the draiighting of the cotton is all done by “ carriage 
draught,” that is the oarriagc^ moving faster than the roller de- 
Hvory. llard ends will not yi(dd to carriage draught proporly 
and will either break ontirely during, spinning, or will thoii 
partially break and afterwards oompletely break during backing- 
off or windiiig-on. 

The first duty of the offioials and operatives is to make the 
material to spin, hut if this be done by taking twist out and faller 
weight off, in ordor to make the hard ends to draw, then trouble 
may bo expected with the oustomers in regard to soft yarn or 
soft cops. Apart from this there may be reduced production 
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ijhrough inoreased twiat, and smaller builder wlieels with shorfcer 
lengbhs on cops owing to the lattor being softer. 

If the machines are set to break the long fibre to nothing, in 
the earlier machines there is an excessive amount of waste, a 
troublespme amonnt of lap-lioking, with consequent uneven yarn, 
:as there is little ohanoe to provide a remedy by subsequent 
■doubling. 

Worlmmi. 

It is not too muoh to say that in waste spinning there is quite 
ras much advantage in a man being thoroughly used to his mules 
as in ordinary cotton spinning, so that freqtiently a sick minder 
will drop down in production to an inconveniontly largo extent. 

Waste of sufBcient quality, regulär work and fair troatment 
will command good workmen—au undou])tüd advantag(i to any 
firm. At the same time good prices are moro likoly to he obtained 
for the yarn and customers retainod, 

With a poor mixing there may be extra loss in blow-room 
.at the cards, and in using bad bol)l)ins at the imiles. 

Fina Oounis from WiiaU, 

It is stated that in conoerns set out to spin froin eotton waste 
•on the tape condenser System as high as 1(5’s cotton counts may 
be produced from 9 hank condenser ends. Tn tliese castus good 
comber waste has been largely used, and no waste brouglit in that 
needed the soaping arrangemont. 

Such waste naturally needs only a moderato amount of op(m- 
ing and oleaning in the earlier machines, The pro])aration systtnn 
lends itself best to making fine counts. 

In some casos the spinning varies so muoh tliat a (juarter hour 
or more may elapse with soaroely any threads broaking, and yet 
the same mules another timo may have scoros upon seorcm of 
threads broken in a similar time. 

About 8’s may be taken as the limits of counts to ho spun 
from 4’8 condenser strands, and if say 8 .J*b (jouiits are attempttul 
the spinning will usually be very Ijad and this also will be the 
case with 8’s if the waste is not oi: fair quality. 

Spinners and piocers on coarso counts of ootton-waste spinning 
have usually plenty of work in dofiiug and in ohanging the crool 
bobbins—^let alone so much pieoing-up. 
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For exaraple on some of the lower counts dofling may ooour 
•eighteen or twenty times per day with cops reaching possibly 
If in. by in. Four to five draws per minute with possibly 72 in. 
•Stretch are common enough speeds. 

Gone-dmm Driving for Mules, 

There are raany waste mules in which oone-driving is used 
instead of two-speed or three-speed driving for the carriage. 

A pair of uniform oones (not concave and convex) are used in 
•connexion with driving the spindles. By having the cone-belt 
to Start on the slowest extremities of the oones when the carriage 
is startiiig outwards, and by having the cone beit to gradually 
move from one end of cones to the other during the length of the 
■draw, a gradually increasing spindle speed is obtained, well 
adapted to the method of carriage draughtiug. There are some 
Spinners who like this System of driving, although a disadvantage 
•consists in the expense connected with the use of the belting. 

Une of Sioras. 

The following panigraph will indicato one department in 
which there is often unnecessary waste, i.e. in relation to the use 
•of Stores and materials nocessary for keepiug the work of the 
factory in going order. 

An outsfcandiiig item is the consumption of coal, as this is 
■ono of the inost costly rü<ji,iirements of the average cottou raill, 
in spite of tlu^ progross of electrical driving and the threatened 
rivalry of gas-cnigine driving. The comhination of satisfactory 
■driving with (iconomy in coal consumption should be the chief 
aim of all inill ongineers and lireinon. The exact character of 
the coal needed to suit any particiilar mill is sometimes to be 
•dücided by tlui individual oase, siuco it happens that the limited 
l)oilor and driving power of one mill demands good quick steam- 
raising coal, wliilo another mill cari well atlord to use a cheaper 
if slower-lmniing coal. 

Apart from all tliis, an eiliciont, careful firoman will koep his 
hriis well spread over the grate hars, regulate his darapers to 
admit tlu^ pi‘oper quautity of air, keop his fires clean, endeavour 
to rnaintain a uniform pressure of steam and therefore steady 
driving, and finally will use every endeavour to burn the smbke. 

No doubt the present vory extensive use of eHioient meohanioal 
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Stokers will aid in preventing waste in coal consumption, but in- 
crustation should be limited in the boiler, flues shonld be kept 
clean, the ecönomizers should be kept clean, while steam pipes^ 
boilers and oylinders should be kept well covered to prevent heat. 
loss from this aource, 

Woollen and Worsted Maohines, Sunmary. 

The following specifications from a leading machinist are 
introduced to show the general resemblance between Ihesa 
maohines and those used for cotton waste :— 

Garding and Spimving MaöMnGvy. 

‘‘For all kinds of woollen and worsted oards, with iron or wood 
oylinders and doffers; improved single and double Stripper oon- 
densers; also double doffer oondenser, with four heights of sur- 
faoe drums, for bringing off double number of threads; hopper 
feeds, with weighing apparatus for soribbler or first machine ; also. 
improved Scotch, bank and ball, or other feeds for intermediates 
or carders, self-acting willows, tenter-hook willow or fearnought 
grinding maohines, etc., etc. 

“ Self-aoting mules with rim at back or parallel to roller beams^ 
supplied with wood or our patent metal carriage, with all the latest 
improvements. 

Garding machinery on the Belgian prinoiple, consisting of 
soribbler, Intermediate and finishing carder, with balling machine 
and bank feed, between soribbler and intermediate, and Sootoh 
feed, between intermediate and finishing carder. Oarder fitted 
with tape condenser to take from ÖO to 120 good threads off a. 
60 in. machine. 

‘‘Oarding machinery for blankets, carpet yarns, shoddy, hair, 
and other coarse fibres, with Blamire’s or Scotch feeds, and fitted 
with double doffer oondeusers with ordinary or ' tandein ^ 
rubbers. 

“ Oarding machinery for angola yarns, meltons, unions, mungo,. 
etc., with single stripper or double stripper oondensers, with 
ordinary or ‘ tandem ’ rubbers. 

“ Carding machinery for botany and merino woola, with four 
lickers-in, two oylinders, and two doffers, fitted with balling head 
or coiler. 

** Oarding machinery for orossbred and medium wools, with two 
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liokers-in, breast, two cylinders, and two doffers, fitted with. ball- 
ing head or coiler. 

‘‘ Oarding maohinery for oamel hair, oashmere, mobair, viouna, 
etc., with one lioker-in, breast, two oylinders, and two doffers, 
fitted with balling head or coiler. 

“ Oondensers for oarding machinery of all descriptions. Single 
doffer, single rubber condensers, with ordinary or ‘ tandem ’ 
rubbers, Single doffer, double rubber oondensers, with ordinary 
or * tandem * rubbers, tape condensers to take from 50 to 120» 
good threads off a 60 in, maohine. Double dofifer, double rubber 
condensers, with ordinary or ‘ tandem * rubbers. Oondensers of 
all descriptions fitted to existing oarding machines. 

“Bank feeds, balling machines, Blamire’s feeds, and Scotcln 
feeds fitted to existing oarding machines. 

“ Self-acting mules for all kinds of woollen hair, shoddy, inungo- 
carpet yarns, blankets, angola yarns, Scotch yarns, tweeds, etc., 
caimot be surpassed for simplioity, durability, strength, or econo-»- 
mical working, and supplied with the following ;— 

“ Speeds.—This mule is made with one, two, or three speeds, as 
required. 

“ Spindle stop niotion supplied if required. 

“ Ohanges of the oain shafü eHecbed by a positive motiou, and so 
arrauged that no two inotions are antagonistic and cannot be 
in gt3ar at the sauio time. 

“ Iniprovüd twist motiou, piishing-in motion, spindle retarding 
motiou, slubbing delivery motion, etc.’* 

CuaL 

ln rüganl to consumptiouof coal a oomparisou should be inado 
in regard to total amount usod and rcsults oomparod, so that the 
true 1 ‘elaLivu valuo of diffcrüiit descriptions of coal rnay be ascei> 
tained. 

The ooriBumptiou of oil is auothor important item, and waste 
may ocour in this ooiuiexion in several ways, such as using oil 
that is too thin or too thiok for partioular bearings, the operatives 
allowing oil to run on bearings too carelessly as on the spindle 
bolsters and rollers of self-acting mules, Oareless applioation of 
oil to, rollers on any maohine stains the yarn, and does damage 
besides wasting the oil, 

It has beoome the very common practioe to use mineral oils, 
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:aiid especially for the lighter bearinga such as ring-frame and 
mule spindles. Oastor oil, sperm oil and tallow are, however, in 
extensive use for some lubrication. 

It is not contended that free use of good oil is necessarily 
Waste, since light running of parts, durability of parts, consump« 
tion of ooal and other itenas are affected by the question of satis- 
faotory lubrication. 

It is for the operatives and foremen to see that ethoient 
lubrication is obtained without undue waste of expensive oil. 

Belting and leather are two other important items in which 
undue cost and waste easily oocur. The purchase of poor leather 
may easily prove a double loss in reducing production and soon 
^ompelling renewal. 

Gity Ghuilds Examination Quastion, 1909. 

There are two common methods of preparing waste cotton 
ready for the spinning process ; describe these fully, Say which 
you consider gives the best results, and give reasons. 

Answer.—There are various differences in the detailed treat- 
ment of cotton waste in the blow-room, but these may belong to 
either of the two methods presumably referred to in the question. 
In the same way the cotton waste may be transferred from break er 
to finisher cards either by the Scotch feed or the Derby doublor 



Systems. The two distinctive Systems, however, are first strongly 
and de&nitely marked at the delivery of the finisher oard, at which 
point it is deoided whether waste yarns are to be prepared on the 
(1) condenser System, or (2) the manifold ooiler or preparation 
System. 

In tlie condenser System the thick web of cotton waste is 
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divided up into a number. of individual strands, from 30 to 40 
being a common nuinber, although the writer reoently saw a 
finisher condenser producing 120 Strands. These 30 or 40 ends 
are rubbed into snöioiently round and strong strands and wound 
side by sido upon a loug flanged bobbin, whioh is placed directly 
into the creel of the waste mule, without any intermediate 
treatment. 

In the ooiler System the web from the finisher oard may be 
-divided into four equal parts, and eaoh coiled inside a card can in the 
usual manner. These slivers are then passed through a slubber, 
d.rawn out, twisted and wound upon bobbins in the usual manner. 
These bobbins are then taken directly to the creel of the waste 
spinning mule. As to which gives best results, this depends upon 
requirements, tlie ooiler System giviiig the strongest and probably 
the linest yarns owing to the use of drawing rollers in one machine. 



The oondonH(^r sysUmi gives th(i fulh^sl. iln'cads, and is the nion^ 
iis(^d of the two. .Figs. 5iS and 50 iiidieatt*, two arrangcnnents of 
Kinisluir eai-d foi‘ collon waste. 


Vhjoiim Var US. 

At th(^ tim(‘, of wriliing a inill in !Bury is being adapted to tln; 
productitju of Vigognen yarns. Vigogne nioans coüton spun to 
iinitate wool, and is niade in all sorts of coloiirs and coloiir niix- 
turiis. Vigogne yarns are niade not from waste, hut from good 
American ootton, and inixturcis of ootton and wool. This trade is 
not dom*, at present in thiscountry, but is doiie to somo extent on 
the Oontincint and imported here. The oiily reason it is not done in 
this country is that Lancashiro Spinners have never been able to 
soe ohango for a Shilling in the business. Obviously German 
maohinery and methods could have been introduoed here if any- 
hndv had t.hnnfrht if*. wnvf.h wbilft Tjfl.nnn.ahirA l-»o.wo 
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been asleep. The businesa has not been done siraply beoause 
they could not see any possible ohance of profit in it. The Elton 
Oop Dyeing Oompany have certain new and novel methods and 
maohinery in the spinning, bleaohing and dyeing whieh they think 
will enable them to do this better and cheaper than it has been 
done hitherto. 

Extracts from Eecent Gonsular Baports. 

'' Cotton Waste inoludes two very distinet olasses; one a thread 
waste nsed for wiping and packing purposes by railway and navi- 
gation Companies ; the other a soft waste of various grades which 
is re-spnn or otherwise mechanioally treated. Hard thread waste 
is exported from Germany to the United States, while soft waste 
is exported from the United States to Europe in enormous and 
increasing quantitms. 

The soft waste, of which Germany requires increasing quan- 
tities, is chiefly worked np into yarns, which are used in the 
manufaoture of cotton or of half-woollen goods. 

“ English, French and American wastes are highly valued in the 
German market and are usually better than German wastes. 

“The German market is ready to absorb every variety of soft 
waste and likes American waste because it almost all originabes 
from American cotton. 

“ Market prices for cotton waste in Germany are regulated by 
the ränge on Middling Upland cotton in New York. Strips may 
command posaibly 90 per cent of cotton price and oomber waste 
or roving waste may command as good a price as raw cotton on 
aooount of the small loss in opening and cleaning.’* 

“ Many factories for using cotton waste have been establishod 
during recent years in Germany. 

“ Some of the uses for cotton waste in Germany are as wadding; 
for upholstery purposes, and in the manufacture of smokeless i)Owdor. 

Cotton linters are mach iinported into Germany. 

“ Also cotton pickings oomposed of pieces of cotton which oome 
off in sampling and in transportation, and beoome dirtier than tho 
ordinary cotton and are separately soid at possibly 90 per cent or* 
so of cotton price, 

German manufacturers have such little demand for cotton- 
tipped qigarettes that they often use ordinary looso cotton when re- 
quired for that purpose. 
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is understood that in Bussia there is a moderate demand 
for partly spun cotton, a ball of whioh is inserted in the mouth- 
piece to prevent tobacoo dust froin entering tlie mouth of the 
smoker, while at the same time the moisture is absorbed.” 

A good amount of ootfcon waste is iraporfced into Lanoashire 
from the United States, and the following have been given as prices 
quoted in September, 1909. 

Oombers öd. to ö|d. per pound; oard-strips S-Jd. to 5|d.; 
Spinner’s waste öd, to ö^d.; ooloured card 3d. to 3|d.; oop waste 
3 Jd. to 4d.; oily cards and soiled cards acoording to quality. The 
Manchester Ship Oanal Oompany puts a toll of 3s. per ton on cotton 
waste entering that port, and there is also a quay porterage of Is, 
3d. per ton. It is estimated that France produces more cotton 
waste than she uses. 

In 1900 the (in substanoe) following Statements were inade 
in respect of cotton waste :— 

** In Manchester distriot yarns macle from cotton waste are 
very much cut in price and are not very profitable 

“Probably half the waste made in Fngland is exported to the 
Oontinent. Cotton waste comprises a clean soft mill refiise 
worked into waddiug ; null sweepings and dirty oily soft mill 
refuse workod iip into coarse yarns 4’s or G’s by a special plant. 
Also hard waste made from ditlerent processes known as spiiinera’ 
waste, reelera’ waste, weavers’ waste, inoluding cop bottoms. This 
hard waste is broken up by a dillerent plant from the soft waste. 
There is some hard waste which is made into engine waste or 
cleaning waste. Cotton waste is sometimes spun on ordinary 
spinning machiiiory, but inore often upon a special plant.” 

** As far as we know the yarn from cotton waste is made up 
into yarns for such purposos aa:—candle wick, sponge cloths, 
towel inanufaoture, bed quiltings, fianriolettes, and for the backs of 
Kiddermiiister oarpets. In very many casea only oue portion of 
th(i inanufactured artiolo is from ootton-waste yarn, the othor 
portion boing from ordinary wool or cotton yarn.” 

“ Districts on tlie Oontinent to which cotton waste is exported 
inolude Vorviers (Belgium), Fermonde (Belgium), Bhenish 
Prussia (M, Gladbach), Ohemnit^s (Saxony).” 

One list of waste was given as follows:— 

Droppings from openers and soutohers, flat strips, grid fly, 
brush Strips, oard-room sweepings, oomber waste, bobbin waste, 
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clearer waste, hard waste, fluker waste, carriage lly, spinning- 
room sweepings, oily waste. Stich a variety of waste requires a 
variety of treatmeut.** 

“Most of the cotton waste imported from the Ü.S.A. goes to- 
Hamburg andis sent from Hamburg to the Germau and Austriaii 
cotton districts. Hungary sends its cotton waste largely to these 
plaoes.” 

“ Oleaning cloths absorb a good deal of the dirtiest waste. 
Sponge cloths also take a good deal.” 

Wastßs in the Woollen Trade, 

In what are termed the low woollen districts large quan- 
tities of rags are regularly used up agaiii aftor being thoroughly 
torn up. Various terms are applied to such waste, such as iiooks,. 
shoddy, mungo, or extract. Noils or proper waste is usually 
better than re-manufactured stuff such as abovo S])üci(ied. 

Dusting, sorting, seaming, oiling and grinding are processes in- 
oluded in the treatment of such re-manufactured sturi: as mungo and 
shoddy. Extract is a term applied to material for grinding up 
whioh is obtained from waste cotton and wool cloths from which 
the cotton portions have been extracted by what is tei’med th(‘. 
sulphuric acid process, or some equivaleut. 

In cotton it is usual to apply the term coitiIhu- wasti», to ihn 
large percentage of waste extracted at this point, biit in wool- 
combing the term “ noil ” is applied to the material rejtict<*d in 
preparing and combing of wool. Noils therefore conie in a diile.r- 
ent category altogether from the wastesspeciiied above, and tln^se 
noils are often of quite good value. Such names as alpaca, 
mohair, crossbred, and botany are applied to various descrij)titJim 
of noil resulting from wool-combing. 

Ahsorhent Cotton, 

Absorbent cotton is now in demand for a inirnber of impor¬ 
tant purpoaes, being largely used as surgical lint in Üm medical 
profession, and also in oompounds of cellulose and artificial silk. 
It is very important that such cotton be properly purified for such 
special purposes as surgical lint, biit the organic mattiirs natural 
to cotton do not olfer muoh resistanco to piirilication. 

The essential requirement of hygienic cotton is a good degree 
of purity of cellulose and aseptic power. Care should be taken to 
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avoid imperfections in the boiling-out operationa and to seoure a 
good expnlsion of air from the fibres, so that the Cellulose Solu¬ 
tions shall be as free from air as can be reasonably obtained. 

If not more than about 5 per cent of impurities require removal 
the preparation of absorbent cotton should be a comparatively 
simple matter, but care should be taken not to introduce other im¬ 
purities in the boiling and bleaohing operations. Boiling out may 
be done in a kier with alkali at 120 or moredegrees 0. temperature, 
boiling seven or eight hours possibly with caustic soda. There 
is little of a special nature about the bleaching operations. 

In regard to gun-cotton, this may be preparedfrom clean pure 
cotton Waste by steeping in a solution of sulphuric acid three parts 
and nitric acid oue part, the latter forming the explosive constitu- 
ent while the sulphuric acid absorbs the water. After steejping for 
several hours the siip(3rfluous acid should be removed by squeez- 
ing and washing out processea. It is of courae quite possible 
to make oither surgical lint or gun-cotton from raw cotton 
sulVicüiutly opened and cleaned before treatment as ahove de- 
scrihed. 


‘Ul Doublirnj, 

(jiK^stion of liiniting the aniount or perceiitago of waste 
made is in its own way quite as important as that of obtaining 
inaxiniuni ])roducLions and liigiuisL (jualities of work. In the case 
of a douhling franu'. W(< have to r(mi(3nihc‘.r that any waste loss is 
very ex|)c.nsiv(i, bec.auso tho yarn has gone throngh practically all 
tlu'. proce.sst^s and has ha.d ihe full cosL of production ])ut into it. 
At {,]\o. saine tiinc'. tlie. wastc^ may 1)(‘. of less valii(3 per pound than 
soft waste from the card oi* (iondxu’, hecausi^ it takes so nnich treat- 
numt in a cylimler hi-(*aking machim». and ther(d.)y loses so much 
of its strcmgth. 

A proiilic caus(^ of wasti^ on a donhling fram(‘< is th(^ breakage 
of threads and their entangleuKMit with adjacent tbreads. 

In o\\(\ Oase sp(a*.ial na^ans art3 ailopted to jircwent entangloment 
or liüking of th(^ thrtMuls dut3 to snarling. This is done by giving 
a wide spacing to tlu» leugths of tlin^ads extending from the nip 
of the rolUn'H to the stnin]) rail when the maohine3 is stoppcd, and 
hringing tho length nearer when the machine is working. By 
this means broken ( 3 ndB are oaught up by one of tho adjacent 
lengths of thread, atid these beoome lapped round the top roller 
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instead of being delivered amongst the spindles with resulting 
excessive Waste and “ donbles 

Waste in Wijnng u]) Oil. 

Writing on the subjeet of loss in lubricants an American 
authority recently said :— 

** It was found that the oil soaked waste "used in wiping np 
was sent to the boilers to be burned in one oase. 

“ In wiping up around engines it has been foiind by experi- 
ment that a ponnd of dry waste will, after being used and squeezed 
out by hand, weigh 2 Ib., or as the writer found out at one plant, 
there was a loss of oiie gallon of oil for every 10 Ib. of dry 
waste used ; this in itself is quite an item. In most large plants it 
will pay to install some make of oil and waste-saving machine, by 
means of which the oil is extracted and filtered, and the waste 
washed, driöd, and used over again. 

'‘In the particular case of a large ooncern it was found that 
waste was being used at the rate of 28,000 Ib. per annum for 
cleaning purposes. Most of this waste was used for wiping up 
around the machinery and engines on which a great deal of oil 
was used. All of it was sent to the boiler to be burned. As this 
waste was heavy with oil, it is safe to say that at the very least 
2000 gallons of oil, together with the waste, wer© lost per annum,” 

Large quantities of cotton waste and spongo cloths are used 
in engineering workshops as well as in textile mills for the pur- 
pose of cleaning machinery. When dirtied and fully saturated 
with oil formerly this material was thrown away, but this day is 
nearly past. In some cases the cloths are cleaned without Charge 
for the value of the oil. In others a slight Charge is made. 

A particular machine for cleaning oily cotton waste inay bo 
desoribed as follows :- 

The machine will hold from 50 to 60 Ib. of waste. The oil 
.and grease are first liquefied by steam and are then ejected from 
the waste by the action of centrifugal force. The oil can be coL 
lected and filtered, and then both oil and waste may be ready for 
using again. Such a machine can either be drivon by turbine or 
ibelt. When a turbine is used the exhaust steam is led into the 
machine and' serves to liquefy the oil. It is stated that the 
pressure inside the machine does not exceed 25 Ib. to 30 Ib. per 
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Square inoh and a pressure gauge indioates the pressure, while 
a safety valve prevents excess of pressure. 

Loose Gotton Bleaöhimj, 

The preparation of loose ootton for the purpose of subsequent 
tise in the manufacture of absorbent cotton wadding for surgioal 
purposes, of gun-cotton, smokeless ppwder, other explosives, 
artilioial silk, Cellulose, etc., is a particular brauch of the bleaching 
business, and has received a good deal of attention, and various 
Patents have been taken'out in this connexion. The puriiioation 
and bleaching called for in the preliminary 'preparation of loose 
ootton intended for such purposes as the above may be accom- 
plishod by either the “ oold System ” or the “ warm System 

Waste in A^mrican Müls, 

The following brief extracts from a good paper given in America 
are worthy of notice. 

“ It is worth while to study tlio relative losses in waste in 
regard to longth and strength of fibre. Below are given some ap- 
proxiinate ügures relating to waste losses in certain Southern 
mills. In ono oase out of every eleveu bales of cotton entering 
the mills, ono bale was lost, this estimate heilig based on the 
working of inany nionths, tho mills rnakiug crashes and 
dainasks. 

“In tho düTeroiit dopartments it was found that nearly ö per 
Cent was lost in tho blowing- or picker-room, 2 per oont in thecard 
rooin, 1 per Cent anioiig tho bobbins and liy-fraines, and 1 per 
Cent in tho spiuning-room. 

“ In anothor Soutluu’ii mill it was stated tlioro was an average 
loHH of 11 per coiit, this mill making hoavy cloth for rubbor belt- 
ing and boing viu’y well governed. 

“Tho wasto libro from above mill goos into choap cloth such 
as engine cloth and clioa]) glove cloth, It is baled at tho mill and 
«old at tho rate of from one to six Cents per pound according to 
grade. 

“ In anothor firm the waste is \ised altogother in tho making of 
weft, and it has boeii found that after cloanihg and getting the 
waste ready for use it lias been worth on an average seven cents 
per pound.“ 
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Artificial Silk, 

“ The great bulk of ootton wasto is certaiu to ooneera our 
cotton mills more in the future, and furliher developinents in its. 
use will lead to a supply of trained operatives. 

It is contended that all very large cotton mills and associations- 
should have a connexion with artificial silk mills, which ofton offer 
a paying channel for ootton waste. 

Ootton is almost pure oellulose to commence with, and no. 
fibre is eqnal to the cotton fibre for making oollixloso, which is tlie 
basis of artificial silk, for which there is a largo demand practically 
all over the world, 

It is stated that three leading proeesses are employed in tho 
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manufacture of artificial silk, these being the chardoiinel, or nitro- 
cellulose prooess; ginet or cupro-aminoniacal; and xanthate- 
cellulose or viscose process. 

“ It has beeil stated in recont issuesof the American silk Journal 
that there are at present some thirty ostablishmenta throughout the- 
world engaged in the manufacture of artificial silk approximately 
distributed in oouiitries as follows : United States, 5; Gerrnany,. 
7 ; France, 7; Belgiiim, 3 ; Italy, 2 ; JOngland, 1; Spain, i 
Austria, 1; Eussia, 1. 

“ Germany and England are stated to he producing the best 
artificial silk yarns. 

** The German yarns are made by tlio viscose process. While: 
the total American oonsumption of artificial silk is 1,4/)(),0Ü0 Ib.,. 
880,000 Ib. of this comes from France, Italy, and Gormany. 
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“ More than 30,000 persons are employed in the industry, at 
the production in 1909 was stated to be 10,000,000 Ib. 

“ The distribuiiion of the three processes of manufactnre is given,. 
nitro-cellulose 4,400,000 Ib., cupro-ammoniacal 4,000,000 Ib.^ 
viscose 1,600,000 Ib. 

*‘A11 grades of cotton, wood-pulp, and any other material 
capable of Chemical eonversion into cellulose are available as- 
rnaterials for the basis of the manufacture.” 

Baine's Löss TahU, 1833, 

“ Ootton wool imported .... 303,656,837 Ib. 

Cotton wool Tised in manufacture, . 282,875,200 Ib. 

Yarn spun (counting oz. per Ib. loss) 256,174,400 Ib. 

This shows a loss of 9| per cent on the weight of fibre going 
into the mills, which inuch resembles present practice for Ameri¬ 
can cotton.” 


Nom Machine. 

The utilizatiou of soft waste in the cotton trado is now vory 
greatly studied, and varioiis niothods of treating the same have 
beon stuiütul, the recent high pricos nf raw cotton cnluineing tho 
value of Waste very inaterially. 

In a receiit cas(‘. th(‘. inaehine con^ists of two compartinents. 
opened to adinit the aii* neuessary for th(‘. treatinent of tho wasUi. 

Tho Waste is fod on a traveliing l) 0 lt and is given to a card 
covored lickor-in, wlüch in turn gives the waste to a coml)ing 
roller having a dirt grid l)(3neat)\ it. The hulk of the heavier ati<l 
larger impuritios passes through tlie bars of this grid and ab tho 
sauie time tlio wasto is combed to a certain oxtent. Thecombiug 
roller inay have a sp(3od of 1,200 rovolutions per minute and a. 
diametor of B.J in. hVoin this com her roller tho wasto is takon 
hy card taking olT roller having tho vory high Hp(3öd of 32UO revolu- 
tions per minuto, and the wasto is driven upwards. The passage 
of tho cotton wasto is at this point greatly holpod hy a current of 
air passing through tho grate bars, 

Firc Eisk with Uotion Waste. 

In certain tests made abroad the following conolusions were 
formed:— 

That ootton wadding soaked with oil varnish will oarboniise 
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spontaneonsly in the interior at ordinary temperatnres and will 
then take fire on being opened ont. 

Waste Gotton soaked with. fatty oils takes fire or ohars spon- 
taneously in three fco eight hours when heated to 82° 0. with exclu- 
sion of external air. Clean cotton, soaked with twiee its own 
weight of fatty oils and heated to 100^ 0., with a moderate admis- 
sion of air from the outside, becomes hot inside in about an hour 
to an extent depending upon the kind of oil employed, and often 
going as far as spontaneous oombristion. Cotton that has been 
•soaked with its own weight of rape oil or cofcton-seed oil, and 
heated to 25° 0., with exclusion of external air, generates 
such a small amount of heat by auto-oxidation, that the risk of 
spontaneous ignitlon from this cause appears to be remote. 

No danger of spontaneous oombustion has been recorded among 
iihe enormous quanfcities of wool stored in fche London Docks from 
oargoes from the Cape and Australia, although packed in heavy 
bales and still in the grease. On the other hand the opinion seerns 
to prevail that either raw cotton or cotton in the earlier stages of 
the mill will tend to ignite spontaneously, and cases of mill fires 
have been attributed to this cause. 

Shoddy has a high fire risk owing to suspicion from its con- 
taining cotton Waste or other vegetable fibre on the one hand, or 
from softening oil on the other hand. 

Danger of Flannehita, 

Mr. Thompson reported as follows :— 

“ The differenoe between ordinary calico or oloth and flannel- 
ette is that the latter has a nap which is produced upon it by 
raising one or both surfaces by passing it over revolving rolhirs 
provided with steel dents or teeth, which raise upon the surface 
■a nap which forms a better non-conduoting material for heat than 
iihe original oloth, and which therefore gives a greater fGeling of 
warmth to the person using it than the unraised oloth, 

** Experiments were made with various kinds of fiannelefcto— 
new and after wearing—to test the amount of fire danger, 

Conclusions : * When a fiame is applied to the surface of a 
flannelette the hap ignites and spreads for a few inohes only from 
iihe point at which the fiame was applied, and then becomes ex- 
iiinguished, the fabrics being oold in all these tests. 

After drying and warming the fabrics fchere was a greater 
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tendenoy for the fiame to run over the material, doing damage in, 
Proportion as the flannelette was old and torn, but hardly any i£ 
the material was of a good dass/ 

‘‘It would bo advisable for ohildren*s dresses to be made of 
woollen or a mixture of wool and cotton, or of flannelette which 
has been treated to render it non-infiammable. 

There is, however, probably no more bnrning danger with any ' 
specific material after it has been raised than if the same were not 
raised or converted into flannelette/’ 

Gandlmich, 

The term oandlewick yarn is not now necessarily confined to- 
yarn used for oandlewick, but is often nsed to indicate cotton 
Waste yarns of very coarse counts which are probably so coarse- 
that they are numbered by the number of yards which make ona 
ounce instead of on the Standard cotton basis of so many hanks per 
pound, which is not very oonvenient for counts below l’s cotton. 

Bump yarn is another special term aj)plied to very coarse 
condonser yarn, the term probably arisiiig from the rebonnd or 
concussion in the loom when these yarns are used for wefts and 
they are beaten up by the reed. 

CarpoA Cops. 

As elsewhere fully described such machinos as the “ chapon ” 
and the“can” spimüng frames, biiild up the coarse condeiiser 
yarns into cops having the distinctive feature of beirig withoiit 
hottoin cones. These are soinotimes termed “ carpet cops ” be- 
caiise of their uso in weaving sonio sorts of carpots and cheap 
(piilts. 

Naturally such a cop is far larger than any ordiiiary cotton weft 
cop, and indeed is often larger than au ordinary cotton twist cop. 

The most distinctive feaburo of all is that a cop of this dosorip- 
tion when x^aced in the shuttlo of the loom is wovon off or drawh 
off from the base of the cop and the insido thereof and no shuttle 
tongue or peg is used. The cop is often held in the shuttle by 
an elastio strap or band of aome kind, although thin and almost* 
flat metal bands are somebimes used and are held in position by 
small flat springs. Carpet cops are probably more often referred 
to in the case of cops used for wefts for rugs, oarpets and qnilts. 
using cotton waste or oondenser yarns. 
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Oocasionally cops of cotton waste yarns may be as muoh as 

in. diameter and 11 in.'long and even of larger dimensions. 

When mnle spun cops of very coarse condenser yarns aro 
•used in the loom as weft it is often necessary to provide 
■special shuttle pegs to prevent the cops from breaking and 
knooking-off; some of these shuttle pegs are corkscrewed, and 
bthers are fiuted or corrugated for this purpose. 

Condensed Yarn. 

Some Condensed yarn is sometimes spoken of as Vigogne or 
imitation vigogne yarn, possibly becauae of its early use in France 
or Belgium to imitate yarns spun from the wool of the vicugna. 

Sometimes Condensed cotton , yarn is described as Imitation 
yarn owing to its use in cheap goods which imitate woollen 
ones. 

The condenser System of carding and spinning somewhat re- 
sembles those in use for woollen yarns, and henoe the occasional 
use of the term wool-spun, 

In proper Condensed yarns the fibres of cotton waste are not 
put through any draughting rollers, and the fibres are not placed 
in parallel Order and there are many projecting ends of fibres on 
the yarns. 

In “ drawn ’* yarns prepared by ordinary cotton-spinning pro- 
oesses the fibres are laid in parallel order and overlap eaoh otlier 
and there is a multi-draughting process. 




Frcf. 61.—Dividing Koller for Gondensor Cards—witli Kiiig-donor. 

Ohjeotimiahla Wastes, 

In some weaving distriots a good deal of trouble has been 
given to the sanitary authorities by the amount of waste fouiid 
in the sewers and other places, due to the throwing away of 
waste by weavers or winders. 

Apart from this there is very little objectionable waste from 
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either ootton spinmng or eotton weaving mills. such as may be 
caused by wool-scouring mills, eotton yam bleaohing, ootton yarn 
■dyeing, and from the manufaoture of fertilizer, glue, and other sub- 
stances. These faetory wastes often mn into streams and rivers, 
and greatly pollute the aame. 

In Lancashire, however, stjjngent means are adopted for 
limiting this in regard to many waterways. It has been 
found that almost all of these wastes oan be purified at a 
reasonable cost and in some cases the sewage contains' suffioient 
valuable matter to pay for the cost of puriiioation. 

The poHution of streams and destruction of natural water 
resources by the running in of such liquid wastes is certainly 
very often a serious evil. 

Woollmi Mül Wastes. 

A slight Gomparison may be inade between the wastes of a 
ootton inill and.thoae of awoollen mill. 

Among the various kinds of waste from a woollen mill may 
be specilied the following: burr waste, card waste, hard waste, 
rags, flocks, sweeping. 

Burr waste represents the waste knooked out of the wool in 
cases of very burry material by the burr pickor, or in casc'.s of less 
burry material possibly by the action of a burr cylind(3r, as attachod 
to the breaker cards at the point where the inatcu’ial is about to 
■enter the first breaker of the first set of cards, A long box is ad- 
justed iiear the feeding mechanisin, in lino witli the burr cylinder, 
und burrs and other iinpurities are tlirown into the box, from 
which they are removed at regulär intoiwals through the day. 
Home (jf the burr waste may be of v(3i’y littl(3 value, wboreas other 
burr waste may be re-worked by first carl)oniziug the waste, 
■<Iustiiig and ro-working it in eomiexion with wool into low grades 
■of yarn. 

Burr waste, after cloaning it from its foreigu and undesirable 
matter, is made up of a comhimition of sliort and long fibro United 
in a body about ono auothor. Bisentanglement may be olTocted 
by the stoel toothed oylinders of a Garnett niaühiiie. 

Card waste is the refuso of wool reinaiuing in, and adliering 
to, the teeth of the card clothing of the set of carding engines, 
and daily removed from the clothing by Stripping the cylinder and 
rollers of tho card, probably by means of hand cards, 
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Hard waste may be produced in. the spinning, dressing, and 
weäving departments of the milL In the spinning, hard enda 
are the result of breakages, which require the attendant to make 
a yard or two of waste spun-yarn before the end is re-pieoed. 

In Spooling, hard waste is made when the operative pulls off 
several yards of yarn when a broken end has to be pieoed. 

In the weaving, hard waste is caused by the acciimulation 
of weft on the bobbins, which instead of going in the doth was 
left on the -bobbins, probably beoause the remaining yard or two 
was not long enongh to reach the width of the fabrio. Also 
warp threads break and require re-tying with a little waste 
due thereto. 

Eags, as produced in the mill, are the clippings from the ends 
of fabrics which are trimmed for the market, samples, etc. 

They may be re-manufaotured by passing them first through 
a rag-picker and in turn through a Garnett maohine or a shoddy 
card. 

Flocks are of two kinds, such as produced from the shear, 
and flocks produced by gigging or napping the goods. The latter 
have to be cleaned of any hard substance before going to the flock 
Cutter. 

Sweepings are the refuse of the wool of the mill, but may 
contain an amount of good libre. They are treated to a dusting 
procüBs which liborates the dust and dirt, and may afterwards 
be treated somewhat like flocks. 

Jmlian Baio Cotton, 

Short stapled cot ton, such as poor American or Indian, with 
or witlioub an admixture of ootton waste, is often used in the 
prodvictioii oP thick choap yarna spun on the ordinary cotton- 
spinning principle with roller draughting and possibly a reduc- 
tion, of dniwing frame and fly frame use. Such yarns may 
1)0 spun üither on tho mule or the ring frame, and are much 
used in tho rnanufacturo of the cheaper sorts of floor. coverings or 
oarpots afttu’ dotibiing into 3, 4, 5 or 0 eords; 6’s or 8’s single 
yarn is common for this purpose, and such yarn is often used aa 
tho warp. 

Oarpets made from ooarse ootton very often require the yarn 
to bü dyed, and tlierefore it may be necessary to reel the yarn. 

i 1885 
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Single-beater scutoher with hopper 
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Spiked cylimlerp, 115. 

Spindle and cop, 194, 195. 

— stop motion, 225. 
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— or cleaning cloths, 2B4, 287. 
Stretched rovings, oauses of, 53, 
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— oyliiiders by hand-eards, 80, 81. 
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-Ont eards, 20, 21. 
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Stop inotions for wnst« inule, 213, 214. 
Stores, 2»5r), 2»57. 

Sninnuiry of miichines, Ki). 

— — wasioH, 10, 17. 

SystiiiiiB of machiiifvy, 90, 97. 

Tai'k «ondeusers, 1(53, ISO, 1H(). 

Tapestry earpet, 289. 

Tc^sting for Waste, 12. 

Thv(wl e.\tra(!tor, 79, «0, «1. K2. 
Threc-speed driving and waste inulcs, 
reinarks on, 215, 21(>. 

— Hpeods for mule spindle, 212. 

Tin rollers used for feeding the ünishor 
card, 145. 

Treatment of roving waste, 71. 

Triple tape oondmisoT, 1H7. 

Tripocl rogulator, 129. 

Tubiüar banding, (>0. 

Two-oylinder maohine, approximate 
wdghtö and meaBiirements of, 116. 

UNnnncABiN« for taker-in, 44. 
UnderoaBings for oardB, 81. 

Uneven rovings, caiiBeB of, 51. 

-remedies for, 52. 

Universal oarding prinoiple (the), 179. 

— ootton waste set, 179. 


Use of Stores, nnnecessary waste in, 255. 
Uses of ootton waste (the), 1. 

Vacuüm System of stripping, 23-6. 
Yarious kinds of cotton waste droppings,. 
4. 

Ventilation of card rooin by fans, 28, 
Vigogne yarns, 259. 

■Waddino, 94. 

— card, 96, 186. 

— yarn, 238. 

Washed waste (bard), 86. 

-(soft), 86. 

Waste and stop-motions for donbling 
frames, 63. 

— at oarding engine, 18. 

— blowing-room, 3. 

— bobbin, 86. 

— bnrr, 271. 

— caloulations per eent, 13, 14, 15, 16. 

— card, 271. 

-condenser, 186. 

— carding engines; double cards, 188. 
-side sHvers, 108. 

— cards with lattioe feeder, 153. 

— olearer, «5. 

— comber, 32, «5. 

— delivery of, 74. 

— fibre, 19. 

— tly, IH, 67. 

— from ball breakers, 3. 

-Crighton opener with hopper 

feeder, »5. 

-hopper fe(?dei'S, 3, 5. 

-leaf bars, 7, 

— — opemers, 3. 

-Hcutchors, 3, 6. 

— luird, 70, 94, 271. 

— imported cotton, 1. 

-soft, 1. 

— in Ameriean mills, 265. 

-blowing-room, 3. 

-doiihling, 268. 

-Indian mills, fnller detailsof, (iO. 

-Wiiaving Hheds, 289. 

-wiping Ul) oil, 204. 

— leaf har, 7. 

maohinory Systems, 90, 97. 

— making of, 2. 

— mule, prodnotion from, 20(5, 

— question (übe), (52. 

— reelors’, 242. 

— roving, 69. 

— sliver, 86. 

— spinning machine, 2. 

— testing for, 12. 

— washed, 86. 

Wastea in the woollen trade, 262. 

— summary of, 16,17, 
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COTTON WASTE. 


Weavers’ waste, 242. 

Weaving of cotton waste yarns, 232, 
238. 

Web-oonductor for oards, 30. 

— oonduotors, 81. 

Weighting of feed rollers, 116. 

WeightB and measurements of machines 

with fanB, 113. 

-—-withoutfans, 113. 

-one-oylindermaohine, 116. 

-two-cylinder maahine, 115. 

— speedB, eto. of automatio feeding 

maohlne, 172. 

-one breaking and one 

finishing engine with Scotoh feeder 
and ring-doffer oondenser, 166. 
Wheel slubbing motion, 221. 


Willow for ootton Waste, 101,103, 106, 
107,108, 109. 

— maohine (the), 86,101,117. 
Winders* waste, 242. 

Winding oatoh for mnles, 227. 

— oliek motion, 227, 228. 

— for solid cops, 243. 

Wire alothing of a card and dust-ex- 
traotion, 22, 

— covering of ootton waste oard, 184. 
Woollen and worsted maohines, 266. 

— mill waates, 271. 

Workmen, 264. 

Work on self-actiug miiles (the), 53, 
64, 66, 66, 57. 
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TAYLOR, LANG & CO.. LTD., 

CASTLE IKON WORKS, 

STALYBRIDGE, ENGLAND. 

Teleöranhic Address: “LANG. STALYBRIDGE”. Telephone No. 107. 

Manchester Exchange: P. PILLAR, Tucsday and Friday. 


MAKERS OF MACHINERY FOR 


Preparing and Spinning Cotton, 
Cotton Waste and WooL 



SELF-ACTING CONDENSER MULE 
WITH THREE SPINDLE SPEEDS. 

Will give YOU a more EvEN YaRN and IncREASED PRODUCTION. 

We makfi more Self-acling orales for Spinning Waste Yarn 
than any other, 3^acbinisl, 

Wrlte US for further particulars; also for particulars of our Hopper 
and Scutcher specially arranged for treating Cotton Waste. 
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General View of Works. 


















TWEEDALES & SMALLEY, Ltd., 


Glohe Works^ 

CASTLETON, NEAR MANCHESTER. 



CONDKNSI^K CaKD. 


FOREIGN AGENTS. 


Mu. F. BKRGHOUFER, Miinchen-Oladbuch, Germany: for Rhenish Prussia, West- 
phalia, North Germany, Holland, Helf,num, Alsace, and Lorraine. 

Mkssuh. IC, GRKTHICR & CO., 5 Blackfriars Street, Manchester: for France, Italy, 
and Portugal. 

Mi'issus. WHITIC, CHILD Ä BENICY, LTD., Broadway Court, Broadway, Victoria 
Street, London, S.W.: for Austria, Spain, and Russian Poland. 

Mk. R. HIBBERT, MargarethenstrasHc 29 , Basel: for South Germany and Switz- 
erland. 

Mk.s.sws. A* & F. HARVEY, Tuticorin: for Southern India. 

Mk, J. HERBERT DUNKERLEY, Bombay: for Northern India. 

Mkssrs. E, F. DREW & CO,, Inc,, 93 Broad Street, Boston, U,S.A.: for United 
States and Canada. 

MitssRS. DANIEL FOXWELL & BON, i North Parade, Parsonage, Manchester: 
for Scandinavia and Finland. 

Mussrs, J» G. ALEXEEFF & CO., Moscow: for the Moscow and St. Petersburg 
Districts of Russia. 

Messrs. V. USLAENDER & CO., Rua i« de Marco N. 60 , Rio de Janeiro: for 
BrazU. 
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WILLIAM TATHAM, LTD. 

^ Z)ulcan Works^ ROCHDALE;^ 

BNQLAND. 

(Branch Worfcs--BELFIELD, ROCHDALE.) 

Maliers of Machinery for 

Opening, Cleaning, Breaking-up, Carding and 
Spinning all kinds of Cotton Waste on 
the Condenser or Coiler System. 



CARDING ENGINE WITH CONDENSER FCR COTTON WASTE. 


SPONGE OR CLEANING CLOTH MACHINERY. 
WADDING MACHINERY of Various Kinds. 


Comprising Openers, Carding Engines, Folders, Sizing Machines, Drying Chambers, etc. 


Compleie Plants for MEDICATED WOOL or SURGICAL WADDING. 
Complete Plants for COTTON BLANKETS. 

ENGINE CLEANING or WIPING WASTE MAKING MACHINES. 
WOOLLEN RAG or WASTE TEARING MACHINES. 
ASBESTOS MACHINERY. 


ROVING WASTE OPENING MACHINES. 

SLUBBING, INTERMEDIATE, and ROVING FRAMES FOR COTTON, 

etc,, etc. 

THREAD EXTRACTOR for Card and Spinning Room Sweepings, 

Roller Laps, etc, 

Sole Makers of Edges “ SELF.'CONTAINED STRIPPER"* for Revolving Flat Cards. 
PRICES AND PARTICULARS ON APPLICATION, 
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Richard Brunner. Translated from theSixth German Edition 
by Chas. Salter. 10 Illustrations. Crown 8vo, 170 pp. Price 
7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

THE OIL MERCHANTS’ MANUAL AND OIL 
TRADE READY REOKONER. Compiled by 
Frank F. Sherrifp, Second Edition Revised and Eniarged. 
Demy 8vo. 214 pp. With Two Sheets of Tables. Price 7s. 6d. 
net. (Post free, 7s. lOd. home ; 8s. 3d. abroad.) 

ANIMAL PATS AND OILS: Their Practical Pro¬ 
duction, Purification and Uses for a great Variety of Purposes. 
Their Properties, Falsification and Examination. Translated 
from the German of Louis Edgar Andes. Sixty-two IHustrations. 
240 pp. Second Edition, Revised and Eniarged. Demy 8vo. 
Price lOs. 6d. net. (Post free, lOs. lOd. home; 11s. 3d. abroad.) 

VEGBTABLE PATS AND OILS: Their Practical 
Preparation, Purification and Employment for Various Purposes, 
their Properties, Adulteration and Examination. Translated 
from the German of Louis Edgar Andi^js. Nincty-four Illus¬ 
tration s. 340 pp. Second Edition. Demy 8vo. Price 10s. 6d. 
net. (Post free, 11s. home; 11s. 6d. abroad.) 

EDIBLE PATS AND OILS : Their Composition, Manu- 
facture and Analysis. By W. H. Simmons, B.Sc. (Lond.), and 
C. A. Mitchell, B.A. (Oxon.). Demy 8vo. 150 pp. Price 
7s, 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 


For Contents of ihese books, see List /. 
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(Glycerine.) 


GLYOERmE. 

German. 


By T. W. Koppe. Translated from the 

[In the Press. 


(Essential Oils and Perfumes.) 

THE CHEMISTRY OP ESSENTIAL OILS AND 
ARTIFICIAL PERFUMES. By Ernest J. Parry, 
B.Sc. (Lond,), F.I.C., F.C.S. Second Edition, Revised and 
Enlarged. 552 pp. 20 Illustrations. Dcmy 8 vo. Price I2s. 6 d. 
net. (Post free, 13s. homc13s. 6 d. abroad.) 


(Soap Manufacture.) 

SOAPS. A Practical Manual of the Manufacture of 
Domestic, Toilet and other Soaps. By George H. Hurst, F.C.S. 
2 nd edition. 390 pp. 66 Illustrations. Dcmy 8 vo, Pricc Pis. 6 d. 
net. (Post free, 13s. home ; 13s. 6 d. abroad.) 

TEXTILE SOAPS AND OILS. HandbooU on the 

Preparation, Properties and Analysis of the Soaps and Oils used 
in Textile Manufacturinj^, Dyeing and Printing. By Gkokob 
H. Hurst, F.C.S. Sccond Edition, Revised and pnrtly rc- 
written by W. H. Simmons, B.Sc. (Lond.). Dcmy 8 vo. 200 pp. 
11 Illustrations. Price 7s. 6 d. net, (Post free, 7s. lOd. homc; 
8 s. abroad.) 

THE HANDBOOK OP SOAP MANUFACTURE. 

By Wm. H. Simmons, B.Sc. (Lond.), F.C.S.,and H. A. Appleton, 
Dcmy 8vo. 160 pp. 27 Illustrations. Price 8s. 6d. net, (Post 
free, 8s. lOd. honie; 9s, abroad.) 

MANUAL OF TOILET SOAPMAKING, iiicluding 

Medlcated Soaps, Stain-removing Soaps, Mctal Polishing Soaps, 
Soap Povvders and Detergents. Translated from the German 
of Dr. C. Dkitic, DtMny 4t(). 150 puges. 79 Illustrations. 

Price Tis. 6 d. net. (Post free, 13s,home; 13s. 6 d. abroad.) 


(Cosmetical Preparations.) 

COSMETICS: MANUFACTURE, EMPLOYMENT 
AND TESTING OF ALL COSMETIC 
MATERIALS AND COSMETIC SFECIALITIES. 

Translated from the German of Dir. Theodor Koller. Crown 
8 vo. 262 pp. Price 5s. net. (Post free, 58. 4d. home; 5s. 6 d, 
atroad.) 
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(Glue, Bone Products and Manures.) 

GLUE AND GLUE TESTING. By Sahoel Rideal, 

DSc fLond.). Seoond Edition, Revised and Enlarg^. Demy 
8 vo. * 196 pp! 14 Illustrations. Price 10s. 6d. net. (Post free, 
10s. lOd. honie ; lls. abroad.) 

BONE PRODUCTS AND MANURES: An Account 

of the most reccnt Improvcments in the Manufacturc of Fat, 
Glue Animal Charcoal, Size, Gelatine and Manures. By Thomas 
Lambert, Technical and Consulting Chemist. Sccond Pcvised 
Edition. Deniy 8vo. 172 pages. 17 llUistrations. Price 7s. 6d. 
net. (Post free, 7s. lOd. home ; 8s. abroad.) 

(ßse also Chemical Manures^ p, 9.) 


(Chemicals, Waste Products, etc.) 

REISSUE OF CHEMICAL ESSAYS OP C. W. 
SCHEELE. First Published in English in 1786. 
Translated from the Academy of Sciences at Stockholm, with 
Additions. 300 pp. Demy 8vo. Price 5s. net. {Post free, 5s. 6d. 
home; 5s. 9d. abroad.) 

THE MANUFACTURE OF ALUM AND THE SUL. 
PH ATE S AND OTHER SALTS OP ALÜMINA 
AND IRON. Their Uses and Applications as Mordants 
in Dyeing and Calico Printing. and their other Applications in 
the Arts, Manufactures, Sanitary Engineering, Agriculture and 
Horticulture, Translated from the French of Lucien Gesch¬ 
wind. 195 Illustrations. 400 pp. Royal 8vo. Price 12s. 6d. 
net. (Post free, 13s. home ; 13s. 6d. abroad.) 

AMMONIA AND ITS COMPOUNDS: Their Manu- 

facture and Uses. By Camille Vincent, Professor at the 
Central School of Arts and Manufactures, Paris. Translated 
from the French by M. J, Salter. Royal 8vo. 114 pp. Thirty- 
two Illustrations. Price 5s. net. (Post free, 5s. 4d. home; 
5s. 6d. abroad.) 

CHEMICAL WORKS: Their Design, Erection, and 
Equipment. By S. S. Dyson and S. S. Clarkson. Royal Övo. 
220 pp. With 9 Foiding Plates and {0 Illustrations. Price 21s. 
net. (Post free, 21s. 6d. home; 22s. abroad.) 

MANUAL OP CHEMICAL ANALYSIS, as applied to 

the Assay of Fuels, Ores, Metals, Alloys, Saltsand other Mineral 
Products. By E. Prost, D.Sc. Translated by J. Cruicksmank 
Smith, B.Sc. Royal 8vo. 300 pages. 44 Illustrations. Price 
12 s. 6d. net. (Post free, 13s. home; 13.s. 6d. abroad.) 

TESTING OF CHEMICAL REAGENTS POR 
PÜRITY. Translated from the German of Dr. C. 
Krauch. Royal 8vo. 850 pages. Price 12s. 6d. net. (Post free, 
23s. home ; 13s. 6d. abroad.) 


For contenis of these boohs^ $ee List 1, 
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SHALEI OILS AND TAKS and their Products. By 
Dr. W. Scheithauer. Translated from the German. Demy 8vo. 
190 pages. 70 Illustrations and 4 Diagrams. Price 8s. 6d. net. 
(Post free, 8s. lOd. homc; 9s. abroad). 

THE BY-PRODUOTS OP COAL-GAS MANÜPAC- 
TURE. By K. R. Lange. Translated from the German. 
Crown 8vo. 164 pages. 13 lUustrations. Price Ss. net. j[Post 
free, 5s. 4d. home; 5s. 6d. abroad.) [ynst published* 

INDUSTRIAL ALCOHOL. A Practical Manual on the 

Production and Use of Alcohol for Industrial Purposcs and for 
Usc as a Heating Agent, as an Illuminant and as a Source of 
Motive Power. By J. G. McIntosh, Lecturcr on Manufacturc 
and Applications of Industrial Alcohol at The Polytechnic, 
Regent Street, London. Demy 8vo. 1907. 250 pp. With 75 
Illustrations and 25 Tables, Price 78. 6d. net. (Post Ircc, 78. lOd. 
home ; 8s. 3d. abroad.) 

THE UTILISATION OP WASTE PRODUCTS. A 

Treatise on the Rational Utilisation, Recovery and Treatment of 
Waste Products of all Uinds. By Dr. Theodor Koller. Trans- 
lated from the Second Revised German Edition. Second English 
Revised Edition. Demy 8vo. 336 pp, 22 Illustrations. Price 
7a. 6d. net. (Post free, 8s. home; 8s, 6d. abroad.) 

[yitst- puhlished. 

ANALYSIS OP RESINS AND BALSAMS. Trans- 

latcd from the German of Dr. Karl Dieterich. Demy 8vo, 340 
pp, Price 7s. 6d. net. (Post free, 7s. lOd. homc; Hs. 3d. abroad.) 

DISTILLATION OP RESINS, RESINATE LAKES 
AND PIGMENTS, CARBON PIGMENTS AND 
PIGMENTS POR TYPEWRITING MACHINES, 
MANIPOLDERS, ETC. By Victor Schweizer, 

DemyHvo. 185 pages. 68 Illustrations. Price 7s. 6d, net, (Post 
free, 8s. homc ; 8s. 3d. abroad.) 

DISINPEOTION AND DISINPECTANTS, By M. 

Christian. Translated from the German. Crown 8vo. 112 
pages. 18 Illustral ions. Price 5s. net, (Post free, Ss. 3d. homc ; 
5». 6d. ahroad.) 

(Agricultural Chemistry and Manures.) 

MANUAL OP AGRICULTUEAL CHEMISTRY. By 

Herbert Inolr, F.I.C., Late Lecturer on Agricultural Chemistry, 
the Leeds University; I-eeturcr in the Victoria University, 
Third and Revised Edition. 400 pp. 16 Illustrations. Demy 
Bvo. Price 7s. 6d. net. (Post free, 8s. homc; 8a. 6d. abroad.) 

OHEMICAL MANURES. Translated from the French 
of J, Pritsch. Demy 8vo, Illustrated. 340 pp, Price lOs, 6d. 
net. (Poat free, 11s. home; 11s, 6d, abroad.) 

Bon^ Btoducts and p. 8.) 
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(Writing Inks and Sealing Waxes.) 

INK MANUFACTtTRE; Including Writing, Copying, 
Lithographie, Marking, Stamping and Laundry Inks. By 
SiOMUND Lehner. Translated from the German of the Fifth 
Edition, Second Revised and Enlarged Engüsh Edition. 
Crown 8vo. ISOpages. Three lUustrations. Price5s.net. (Post 
free, 5s. 3d. home; 5s. 6d. abroad.) 

SEALING - WAXES, WAFERS AND OTHER 
ADHBSIVES FOR THE HOUSEHOLD, OFFICE, 
WORKSHOP AND FACTORY. By H. C. Standage. 
Crown 8vo. 96 pp. Price 5s. net, (Post free, 5s. 3d. home; 
5s. 4d. abroad.) 

(Lead Ores and Lead Compounds.) 

LEAD AND ITS COMPOUNDS. By Thos. Lambert, 

Technical and Consulting Chemist. Demy 8vo. 226 pp. Forty 
lUustrations. Price 7s. 6d. net. (Post free, 7a. lOd. home; 
8s. 3d. abroad.) 

NOTES ON LEAD ORES: Their Distribution and Pro- . 
perties. By Jas. Fairib, F.G.S. Crown 8vo. 64 pages. Price 
Is. net. (Post free, Is. 3d. home ; Is. 4d. abroad.) 

(White Lead and Zinc White Paintsy see p, 5.) 

(Industrial Hygiene.) 

THE RISKS AND DANGERS TO HEALTH OF 
VARIOUS OCOUPATIONS AND THEIR PRE- 
VENTION. By Leonard A. Parry, M.D., B.Sc. 
(Lond.). 196 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
78. lOd. home ; 8s. abroad.) 

(Industrial Uses of Air, Steam and 
Water.) 

DRYING BY MEANS OF AIR AND STEAM. Ex- 

planations, Forraulse, and Tables for Use in Practice. Trans¬ 
lated from the German of E. Hausbrand. Second Revised 
English Edition. Two folding Diagrams, Thirteen Tablcs, and 
Two lUustrations. Crown 8vo. 76 pp. Price 5s. net. (Post 
free, 5s. 8d. home; 5s, 6d. abroad.) 

(See also “ Evaporating, Condensing and Cooling Apparatus,^^ p, 18.) 

PURE AIR, OZONE AND WATER. A Practical 

Treatise of their Utilisation and Value in Oil, Grease, Soap, Paint, 
Glue and other Industries. By W. B. Cowell. Twelve Illus¬ 
trations. Crown 8vo. 85 pp. Price 5s. net. (Post free, 5s. 3d. 
home; 5s. 6d.abroad.) 

Fof Contents of these books^ see List JII, 
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THE INDUSTRIAL USES OP WATER. COMPOSI- 
TION—EPPEOTS—TROUBLES—REMEDIES— 
RESIDUARY WATERS—PURIPICATION—AN- 
AXiYSlS. By H. de la Coüx. Royal 8vo. Trans- 
lated from the Prench and Revised by Arthur Morris. 364 pp. 
135 Illustration». Price 10s. 6d. net. (Post free» lls. bome; 
11s. 6d, abroad.) 

Hoo^s Oft Smoke Preveniion, Engineering and Metallurgy^p, 18.) 

(X Rays.) 

PRACTICAL X RAY WORK. By Frank T. Addyman, 
B.Sg. (Lond.), P.I.C., Member of the Roentgen Society of London; 
Radiographer to St. George’s Hospital; Demonstrator of Physics 
and Chemistry, and Teacher of Radiography in St. George’s 
Hospital Medical School. Demy 8vo. Twelve Plates from 
Photographs of X Ray Work, Fifty-two Illustrations. 200 pp. 
Price 10s. 6d. net. (Post free, 10s. lOd. home; lls. 3d. abroad.) 

(India-Rubber and Gutta Percha.) 

INDIA-RUBBER AND GUTTA PERCHA. Second 

Hnglish Edition, Revised and Enlarged. Based on the French 
Work ofT. Seeligmann, G, Lamy Torrilhon and H. Falconnet 
by John Ged des McIntosh. Royal 8vo. 100 Illustrations. 400 
pages. Price 12s. 6d. net. (Post free, 13s. home; 13s. 6d. 
abroad.) 

(Leather Trades.) 

THE LEATHER WORKER’S MANUAL. Being a 

Compendium of Practical Recipes and Working Formuhe for 
Curriers, Bootmakers, Leather Dressers, Blacking Manuhic- 
turers, Saddlers, Fancy Leather Workers. By H. C. Standaoe. 
Demy 8vo. 166 pp. Price 78. 6d. net. (Post free, 7». lOd. home; 
8s, abroad.) 

(Sr^ also Manufacture of Shoe Polishes^ Leather Dressings^ etc,^ p, 6.) 

(Pottery, Bricks, Tiles, Glass, etc.) 

MODERN BRIOKMAKING. By Ai.fued B. Searlb, 
Royal 8vo. 440 pages. 260 lllustrations. Price 128. 6d. net. 
(Post free, ISs. home; ISs. 6d. abroad.) 

THE MANUAL OF PRACTICAL PCTTING. Com- 
piled by Experts, and Edited by Chas. F. Binns. Fourth Edition, 
Revised and Enlarged. 200 pp. Demy 8vo. Price 178. 6d. net. 
(Post free, 178. lOd. home; ISs. 3d, abroad.) 

POTTERY DECORATING. A Description of all thePro- 
cesses for Decorating Pottery and Porcelain* By R. Hainbach. 
Translated from the German. Crown 8vo. 250 pp. Twenty- 
two lllustrations. Price 7$. 6d. net. (Post free, 7s. lOd. home ; 
8s. abroad.) 
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k SrEATISE ON OBRAMIO INDUSTRIES. A 

Complete Manual for Pottery, Tile, and Brick Manufacturers. By 
Emile Bourry. A Revised Translation from the French, with 
some Critical Notes by Alfred B. Searle. Demy 8vo. 308 
Illustrations. 460 pp. Price 12s. 6d. net. (Post free, 13s. home; 
13s. 6d. abroad.) 

ARCHITEOTURAL POTTERY. Bricks, Tiles, Pipes, 
Enamelled Terra-cottas, Ordinary and Incrusted Quarries, Stone- 
ware Mosaics, PaTences and Architectural Stoneware. By I.eon 
LEpßvRE. Translated from the French by K, H. Bird, JSI.A., 
and W. Moore Binns. With Five Plates. 950 Illustrations in 
the Text, and numerous estimates. 500 pp. Royal 8vo. Price 
15s. net. (Post free, 15s. 6d. home; 16s. 6d. abroad.) 

THE ART OF RIVETING GLASS, CHINA AND 
EARTHENWARE. By J. Howorth. Second 
Edition. Paper Cover. Price Is. net. (By post, home or abroad, 
Is. Id.) 

NOTES ON POTTERY CLAYS. The Distribution, 

Properties, Uses and Analyses of Ball Clays, China Clays and 
China Stonc. By Jas. Fairie, F.G.S. 132 pp. Crown 8vo. 
Price 8s. 6d. net, (Post free, 3s. 9d. home; 3s. lOd. abroad.) 

HOW TO ANALYSE CLAY. By H. M. Ashby. Demy 

8vo. 72 pp. 20 Illustrations. Price 3s. 6d. net. (Post free, 
3s. 9d. home; 3s. lOd. abroad.) 

A Reissue of 

THE HISTORY OP THE STAPPORDSHIRE POT- 
TERIES; AND THE RISE AND PROGRESS 
OP THE MANUPAOTÜRE OP POTTERY AND 
POROEIiAIN. With References to Genuine Specimens, 
and Notices of Eminent Potters. By Simson Shaw. (Originally 
published in 1829.) 265 pp. Demy 8vo. Price 5s. net. (Post 
free, 5s. 4d. bome; 5s. 9d. abroad.) 

A Reissue of 

THE CHEMISTRY OP THE SEVERAL NATURAL 
AND ARTIFICIAL HETEROGENEOUS COM¬ 
POUNDS USED IN MANUFACTURING POR- 
OBLAIN, GLASS AND POTTERY. By Simeon 

Shaw. (Original^ published in 1837.) 750 pp. Royal 8vo. 

Price 10s. net. (Post free, lOs. 6d. home; 12s. abroad.) 

BRITISH POTTERY MARKS. By G. Wooluscroft 
Rhead. Demy 8vo. 310 pp. With over Twelve-hundred Illus¬ 
trations of Marks. Price 7s. 6d. net. (Post free, 8s. home; 
88. 8d. abroad.) 


For Contents of these books, see List III, 
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(Olassware, Qiass Staining: and Painting.) 

REOIPES FOR FLINT QLASS MAKING. By a 

British dass Master and Mixer. Sixty Recipes. Being Leaves 
from the Mixing Book of several experts in the Flint Glass Trade, 
contaihing up-to-date recipes and valuable Information as to 
Crystal, Dcmi-crystal and Coloured Glass in its many varieties, 
It contains the recipes for cheap metal suited to pressing, blow- 
ing, etc., as weli as the most costly crystal and ruby. Second 
Edition. Crown 8vo. Price 10s. 6d, net. (Post free, 10s. 9d. 
home; 10s. lOd. abroad.) 

• A TREATISE ON THE ART OP GLASS PAINT- 
ING. Prefaced. with a Review of Ancient Glass. By 
Ernest R. Süffling. With One Coloured Plate and Thirty- 
seven Illustrations. Demy 8vo. 140 pp. Price 78. 6d. net. 
(Post free, 7s. lOd. home; ös. abroad.) 

(Paper Making and Testing.) 

THE PAPER MILL CHEMIST. By Henry P. Stevens, 
M.A., Ph.D., F.I.C. Royal 12mo. dO Illustrations. 300 pp, 
Price 7s. 6d. net. (Post free, 7s. 9d. home; 7s. lOd. abroad.) 

THE TREATMENT OP PAPER FOR SPECIAL 
PURPOSES. By L. E, Andäs. Translated from the 
German. Crown 8vo. 48 Illustrations. 250 pp. Price 6s. net. 
(Post free, 6s. 4d. home; 6s. 6d. abroad.) 


(Enamelling on Metal.) 

ENAMELS AND ENAMELLING. Por Bnamel 

Makers, Workers in Gold and Silver, and Manufacturers of 
Objects of Art. By Paul Randau. Sccond and Revised 
Edition. Translated from the German, With 16 Illustrations. 
Demy 8vo. 200 pp. Price lOs, 6d. net. (Post free, lOs, lOd. 
home; 11s. abroad.) 

THE ART OP ENAMELLING ON METAL. By 

W. Norman Brown. Second Edition, Revised. Crown 8vo. 
60pp. Price.38. 6d. net. (Post free, 3s. 9d. home; 3s. lOd. 
abroad.) 


(Textile Subjects.) 

THE FINISHING OP TEXTILE PABRICS (WooUen, 

Worsted, Union, and other Cloths). By Roberts Beaumont, 
With 150 Illustrations of Fibres, Yarns and Fabrics, also Scctional 
and other Drawings of Finishing Machinery. Demy 8vo. 260 pp, 
Price 10s. 6d. net. (Post free, lOs. lOd. home; lls. 3d. abroad.) 

STANDARD CLOTHS. By Roberts Beaümont. 

[/»the Press. 
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PIBRES USED IN TEXTILE AND ALLIED IN¬ 
DUSTRIES. By C. Ainsworth Mitchell, B.A. 
(Oxon.), F.I.C., and R. M. Prideaux, F.I.C. With 66 Illustra- 
tions specially drawn direct from the Fibres. Demy 8vo. 
200 pp. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

DRESSINGS AND FINISHINGS POR TEXTILE 
PABRICS AND THEIR APPLICATION. De- 

scription of all the Materials used in Dressing Textiles: Their 
Special Properties, the preparation of Dressings and their em- 
ployment in Finishing Linen, Cotton, Woollen and Silk Fabrics. 
Fireproof and Waterproof Dressings, together with the princtpal 
machinery employed. Translated from the Third German 
Edition of Friedrich Polleyn. Demy 8vo. 280 pp. Sixty 
lllustrations. Price 7s. 6d. net. (Post free, 7s. lOd. home; 
8s. abroad.) 

THE CHEMICAL TECHNOLOGY OP TEXTILE 
PIBRES ; Their Origin, Structure, Preparation, Wash- 
ing, Bleaching, Dyeing, Printing and Dressing. By Dr. Georg 
VON Georgievics. Translated from the German by Charles 
Salter. 820 pp. Förty-seven lllustrations. Royal 8vo. Price 
10s. 6d. net. (Post free, lls. home ; 11s. 3d. abroad.) 

POWBR-LOOM WEAVING AND YARN NÜMBER- 
ING, According to Various Systems, with Conversion 
Tables. Translated from the German of Anthon Grüner. With 
Twenty-six Diasrrams in Colours. ISO pp. Crown 8vo, Price 
7s. 6d. net. (Post free, 7s. 9d. home ; 8s. abroad.) 

TEXTILE RAW MATERIALS AND THEIR CON¬ 
VERSION INTO YARNS. (The Study of the Raw 

Materials and the Technology of the Spinning Process.) By 
Julius Zipser. Translated from German by Charles Salter. 
302 lllustrations. 500 pp. Demy 8vo. Price 10s. 6d. net. 
(Post free, lls. home; lls. 6d. abroad.) 

GRAMMAR OP TEXTILE DESIGN. By H. Nisbet, 

Weaving and Designing Master, Bolton Municipal Technical 
School. Demy 8vo. 280 pp. 490 lllustrations and Diagrams. 
Price 6s. het. (Post free, 6s. 4d. home; 6s. 6d. abroad.) 

ART NEEDLEWORK AND DESIGN. POINT 
LAGE. A Manual of Applied Art for Secondary Schools 
and Continuation Classes. By M. E. Wilkinson. Oblong 
quarto. With 22 Plates, Bound in Art Linen. Price 3s. 6d. 
net, (Post free, 3s. lOd. home; 4s. abroad.) 

HOME LACE-MAKING. A Handbook forTeachers and 
Pupils. By M. E. W. Milroy. Crown 8vo. 64 pp. With 3 
Plates and 9 Diagrams. Price Is. net, (Post free, Is. 3d. home; 
Is. 4d. abroad.) 


For Contents of these hooks^ see List II, 
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THE CHEMISTRY OP HAT MANUFACTURING. 

Lectures delivered before the Hat Manufacturers’ Association. 
By Watson Smith, F.C.S., F.I.C. Revised and Edited by 
Albert Shonk. Crown 8vo. 132 pp. 16 lUustrations. Price 
7s. 6d. net. (Post free, 7s. 9d. homc; 7s. lOd. abroad.) 

THE TECHNICAL TESTING OP YARNS ANB 
TEXTILE PABRICS. With Reference to Official 

Specifleations. Translated from the German of Dr. J, H Erzfeld. 
Sccond Edition. Sixty-nine lUustrations. 200 pp. Demy 8vo 
Price lös. 6d net. (Post free, lOs, lOd. home; 11s. abroad.) 

DECORATIVE AND PANOY TEXTILE PABRICS. 

By R. T, Lord. For Manufacturers and Designers of Carpets, 
Damask, Dress and all Textile Fabrics. 200 pp. Demy 8vo. 
132 Designs and lUustrations. Price 7s. 6d. net. (Post free, 
78. lOd. home; 8s. abroad.) 

THEORY AND PRAOTICB OP DAMASK WEAV- 
ING. By H. Kinzrk and K. Walter. Royal 8vo. 
Eighteen Folding Plates. Six lUustrations. Translated from 
the German. Ilüpp. Pricc88.6d.net. (Post free, 9s. home; 
9s. öd. abroad.) 

PAULTS IN THE MANUPACTURE OP WOOLLEN 
GOODS AND THEIR PREVENTION. By 

Nicolas Reiser. Translated from the Sccond German Edition. 
Crown Övo. Sixty-threc Illustrations. 170 pp. Price 5s. net. 
(Post free, 5s. 4d. liome ; 5s. 6d. abroad.) 

SPINNING AND WEAVING CALCULATIONS, 

cspccially relating to Woollcns. From the German of N. 
Reiser. Thirty-four Illustratiiins. Tablcs. 160 pp. Demy 
8vo. 1904. Price 10s, 6d. net. (Post free, lüs. lOd. homc; lls. 
abroad.) 

WORSTED SPINNERS’ HANDBOOK. By H. 

Turner. Crown Hvo. About 176 pages. \In the Press, 

ANALYSIS OP WOVEN PABRICS, By A. F. Barker, 

M.Sc., and E. Midolky. Demy övo. 316 pp. Numerous Tablcs, 
Examplcs and 82 lUustrations. Price 78. 6d. not. (Post free, 
7s. lOd. home; «s. abroad.) 

WATERPROOPING OP PABRICS. By Dr, S. Mikk- 

ziNSKi, Sccond Edition, Revised and Enlarged. Crown 8vo. 
140 pp, 29 Illus. Price 5s. net. (Post free, 5s. 4d. homc; 
5s. 6d. nbroad.) 

HOW TO MAKE A WOOLLEN MILL PAY. By 

John Mackie. Crown 8vo. 76 pp, Price 3a. 6d. net. (Post 
free, 3s. 9d, homc; Sa. lOd, abroad.) 

YARN AND WARP SIZING IN ALL ITS 
BRANCHE3. Translated from the German of Carl 
Krbtschmak. Royal 8vo. 123 lUustrations. 150 pp. Price 
lOs. 6d. net. (Post free, 10s. lOd. home; lls. abroad.) 

{For Teyctile Soaps and Oils see p, 7.) 
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(Dyeing:, Colour Printing, Matching 
and Dye-stuffs.) 

THE COLOUR PRINTINQ OP CARPET YARNS. 

Manual for Colour Chemists and Textile Printers. By David 
Paterson, F.C.S. Seventeen Illustrations. 136 pp. Demy 
8vo. Price 7s. 6d, net. (Post free, 7s. lOd. home ; 8s. abroad.) 

TEXTILE COLOUR MIXING. By David Paterson, 
F.R.S.E., F.C.S. Formerly published under title of “ Science of 
Colour Mixing Second Revised Edition. Demy 8vo. 140 pp. 
41 Illustrations, with 5 Coloured Plates and 4 Plates shov/ing 
Dyed Specimens. Pricc 7s. 6d. net. (Post free, 7s. lOd. home; 
8s. abroad.) published, 

DYERS' MATERIALS : An Introduction to the Examina- 
tion, Evaluation and Application of the most important Sub- 
stances used in Dyeing, Printing, Bleaching and Finishing. 

Paul Heerman, Ph.D. Translatcd from the German by A. ( 5 . 
Wright, M.A. (Oxon)., B.Sc. (Lond.). Twenty-four Illustrations. 
Crown 8vo. 150 pp. Price 5s. net. (Post free, 6s. 4d. home ; 
5s. 6d. abroad.) 

COLOUR MATCHING ON TEXTILES. A Manual 

intended for the use of Studeiits of Colour Chemistry, Dyeing and 
Textile Printing. By David Paterson, F.C.S. Coloured Frontis- 
piece. Twenty-nine Illustrations and Fourteeil Specilliens of 
Dyed Fabrios. Demy 8vo. 132 pp. Price 7s. 6d, net. (Post 
free, 7s. lOd. home; 8s. abroad.) 

COLOUR: A HANDBOOK OP THE THEORY OP 
COLOUR. By George H. Hurst, F.C.S. WIth Ten 
Coloured Plates and Seventy-two Illustrations. 160 pp. Demy 
8vo. Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 
Beissue of 

THE ART OP DYEING WOOL, SILK AND 
COTTON. Translated from the French of M. Hellot, 
M. Macquer and M. le Pileur D’Apligny. First Published in 
English in 1789. Six Plates, Demy 8vo. 446 pp. Price 5s. net. 
(Post free, 5s. 6d. home; 6s, abroad.) 

THE CHEMISTRY OP DYE-STUPPS. By Dr. Georg 

Von Georgievics. Translated from the Second German Edition. 
412 pp. Demy 8vo. Price 10s. 6d. net. (Post free, 11s. home; 
11s. 6d. abroad.) 

THE DYEING OP COTTON PABRICS : A Practical 

Handbook for the Dyer and Student. By Franklin Bbech, 
Practical Colourist and Chemist. 272 pp. Forty-four 111 us- 
trations of Bleaching and Dyeing Machinery. Demy 8vo. Price 
7s. 6d. net. (Post free, 7s. lOd. home; 8s. abroad.) 

THE DYEING OP WOOLLBN PABRICS. By 

Franklin Beech, Practical Colourist and Chemist. Thirty- 
three Illustrations. Demy 8vo. 228 pp. Price 78. 6d. net. 
(Post free, 7s. lOd. home; 8s. abroad.) 


3for Contents of these hoohs^ see List JJ, 
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(Silk Manufacture.) 

SILK THROWING AND WASTE SILK SPIN- 
NING. By Hollins Rayner. Demy 8vo. 170 pp. 
117 lllus. Pricc 5s. net, (Post free, 5s. 4d. home; 5s. 6d. abroad.) 

(Bleaching and Bleachin^: Agents,) 

A PRAOTICAL TREATISE ON THE BLEAOHING 
OP LINEN AND COTTON YARN AND PABRIOS. 

By L. Tailfer, Chemical and Mcchanical Engineer. Trans- 
latcd from the French by John Geddes McIntosh. Demy 8vo. 
303 pp. Tvvcnty lllus. Pricc 12s. 6d,. net. (Post free, 13s. 
home; 13s. öd. abroad.) 

MODERN. BLEACHING AGENTS AND DETER- 
GENTS. By Professor Max BorrLER. Translated 
from tlic German. Crown 3vo. 16 Illustrations. 160 pages. 
Price 5s. net. (Post free, 5s. 3d. home; 5s. 6d. abroad.) 

(Cotton Spinning, Cotton Waste and 
Cotton Combing.) 

OOTTON SPINNING (First Year). By Thomas 
Thoknley, Spinniiig Master, Holton Technical School. 160 pp. 
84 Illustrations. Crown 8vo. Second Impression. Price 3s. 
net. (Post free, 3s. 4d. home; 3s. 6d. abroad.) 

‘COTTON SPINNING (Intermediate, or Second Year). 
Hy T. Tiiürnley. 2iuI. Impression. 180 pp. 70 lllus. Crown 8vo. 
Pricc 5s. net. (Post IVcc, 5s. 4d. home; 5s. 6d. abroad.) 
•COTTON SPINNING (Honours, or Third Year). By 
T. Tiiornlky. 216 pp. 74 IlUistrations. Crown 8vo. Second 
Edition. Pricc 5s. net. (Post free, 5s. 4d, home; 5s. (kl. abroad.) 
•COTTON COMBING MACHINES. By Thos. Thokn- 

LI2Y, Spiiining Muster, Technical School, Holton, Demy 8vo. 
117 Illustrations. 300 pp. Pricc 7s. (kl. net. (Post free, 8s. 
home ; 8s. (kl. abroad.) 

•COTTON WASTE : Its Production, Cliaracteristics, 
Regulation, Opening, Carding, SpinningandWeaving. By Thomas 
Tih)RNU2V, Demy8v(). 286 pages. 60 Jllustrations, Pricc 7s. (ui. 
net. (Post free, 7s. lOd. home; 8s. abroad.) 

•THE RING SPINNING FRAME : GUIDE FOR 
OVERLOOKERS AND STUDENTS. By N. Booth. 

Crown Bvo. 76 pages. Pricc 3s. net. (Post free, 3s. 3d, home; 
3s. (kl. abroad.) 

(Flax, Heinp and Jute Spinning.) 
JffiODERN PLAX, HEMP AND JUTE SPINNING 
AND TWISTING. A Practical HandbooU for the use 
of Flax, Hemp and Jute Spinners, Thread, Twinc and Ropc 
Makers. Hy Herbert R, Carter, Mill Manager,Textile Expert 
and Engineer, Examiner in Flax Spinning to the City and Guilds 
of London Institute. Demy 8vo, 1907. With 92 Illustrations. 
200 pp. Price 7s. 6d. net. (Post free, 7s. 9d. home; 8s. abroad.) 




18 


(Collieries and Mines.) 

RECOVERY WORK AFTER PIT PIRES. By Robert- 

Lamprecht, Mining Engineer and Manager. Translatcd from 
the German, lllustrated by Six large Plates, containing Seventy- 
six niustrations. 175 pp, Demy 8vo. Price 10s. 6d, net. (Post 
free, 10s. lOd. home; 11s. abroad.) 

VENTILATION IN MINES. By Robert Wabner,. 

Mining Engineer. Translated from the German. Royal 8yo. 
Thirty Plates and Twenty-two Illustrations. 240 pp. Pricc 
10s. 6d. net. (Post free, 11s. home; 11s. 3d. abroad.) 

THE ELECTRICAL EQUIPMENT OP COLLIERIES- 

By W. Galloway Duncan and David Pen man. Demy 8vo- 
310 pp. 155 Illustrations and Diagrams. Price 10s. 6d. net. 
(Post free, 11s. home; 11s, 3d. abroad.) 

(Dental Metallurgy.) 

DENTAL MBTALLURGY: MANUAL FOR STU- 
DENTS AND DENTISTS. By A. B. Griffiths, 

Ph.D. Demy 8vo. Thirty-six Illustrations. 200 pp. Price: 
7s. 6d. net. (Post free, 7s. lOd. home; 8s, abroad.) 

(Engineering, Smoke Prevention and 
Metallurgy.) 

THE PREVENTION OF SMOKE. Combined with- 

the Economical Combustion of Fuel. By W. C. Popplewell,. 
M.Sc., A.M. Inst., C.E., Consulting Engineer. Forty-six Illus¬ 
trations. 190 pp. Demy 8vo. Price.7s. 6d. net. (Post free,. 
7s. lOd. home; 8s. 3d. abroad.) 

GAS AND COAL DÜST FIRING. A Critical Review 

of the Various Appliances Patented in Germany for this purposc* 
since 1885. By Albert Putsch. 130 pp. Demy 8vo. Trans¬ 
lated from the German. With 103 Illustrations. Pricc 5s. net. 
(Post free, 5s. 4d. home; 5s. 6d. abroad.) 

THE HARDENING AND TEMPERING OP STEEL. 
IN THEORY AND PRACTIOE. By Fridolin 

Reiser. Translated from the German of the Third Edition. 
Crown 8vo. 120 pp. Price 5s. net. (Post free, Ss. 3d. home 
5s. 4d. abroad.) 

SIDEROLOGY: THE SCIENCE OP IRON (The 

Constitution of Iron Alloys and Slags). Translated from« 
German of Hanns Freiherr v. Jüptner. 350 pp. Demy 8vo. 
Eleven Plates and Ten Illustrations. Price lOs. 6d. net. (Post 
free, 11 s. home; 1 Is. 6d. abroad.) 

EVAPORATING, CONDENSING AND COOLINGh 
APPARATUS. Explanations, Formulse and Tables- 
for Use in Practice. By E. Hausbrand, Engineer. Translated 
by A. C. Wright, M.A. (Oxon.), B.Sc. (Lond,). With’ Twenty- 
one Illustrations and Seventy-six Tables. 400 pp, Demy 8vo. 
Price lOs, 6d. net, (Post fre e, lls. home; 11s, 6d, abroad.) 

For Contents of these hooks, see Lists II and III, 
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(The “Broadway” Series of Engineering 
tiandbooks.) 

Uniform in Size: Narrow Crown 8vo. (Pocket 5ize.) 

Volume I.-^ELBMENTARY PEINCIPLES OP RE¬ 
INFORCED OONCRETB CONSTRUCTION. By 

Ewart S. Andrews, B.Sc. Eng. (Lond.). 200 pages. With 67 
Illustfations. Numcrous Tables and Worked Examples. Price 
8s. net. (Post free, Ss. 3d. liome; 3s. 6d. abroad.) 

Volume II.-^GAS AND OIL ENGINES. By A. 

Kirschke. Translatcd and Reviscd from the German, and 
adapted to British practice. 160 pages, 55 Illustrations. 

• Price 3s. net. (Post free, 3s. 3d. home; 3s. 6d. abroad.) 

Volume Hl. —IRON AND STEEL CONSTRUC- 
TIONAL WORK. By K. Schindler. Translated 
and Revised from the Gernuin, and adapted to British practiOe. 
140 pages. 115 lUustrations. Price 3s. 6d. net. (Post iree, 
3s. 9d. home ; 4s. abroad.) 

Volume IV.—TOOTHED GEARING. By G. T. White, 
B.Sc. (Lond.). 220 pages. 136 lUustrations. Price 3s. 6d. net. 
(Post free, 3s. 9d. home ; 4s. abroad.) 

Volume V. —STEAM TURBINES : Their Tlieory and 
Construction. By H. Wilda. Translatcd from the German; 
Revised and adapted to British practice. 200 pages. 104 Illus¬ 
trations. Price 3s. 6d. net. (Post free, 3s. 9d. home ; 4s. abroad.) 
Volume VI.—CRANES AND HOISTS. Their Con- 
struction and Calculation. By H. Wilda. Translatcd from the 
German ; revised and adapted to British practice. 168 pages. 
399 Illustrations. Price 3s. 6d. net. (Post free, 3s. 9d. home; 
4s. abroad.) 

Volume VII.—POUNDRY MACHINERY. By E. 

Treiber. Translatcd from the German ; revised and adapted to 
British practice. 148 pages. 51 lUustrations. Pricc3s.6d.net. 
(Post free, 3s. 9d. home ; 4s. abroad.) 

Volume VIII.—MOTOR CAR MECHANISM. By 
W. E. Dommett, Wh.Ex., A.M.I.A.E. 200 pages. 102 Illustra- 
tions. Price3s.6d.net. (Post free, 3s. 9d. home; 48. abroad.) 
VoLUMB IX.— ELEMENTARY PRINCIPLES OP 
ILLUMINATION AND ARTIFICIAL LIGHTING. 
By A, Blök, B.Sc. 240 pages. 124 Illustrations and Diagrams 
and 1 Folding Plate, Price 3s. 6d. net. (Post free, 3s, 9d. 
home; 4s. abroad.) 

Volume X.—HYDRAULIO S. By E. H. Sprague, 
A.M.I.C.E. 190 pages. With Worked Examples and 89 Illustra¬ 
tions. Price 38, 6d. net, (Post free, 3s. 9d. home ; 4s. abroad.) 
Volume XI. — ELEMENTARY PRINCIPLES OP 
SURVEYING. By M. T. M. Ormsby, M.I.C.E.I. 

244 pages. With Worked Examples and 135 lUustrations and 
Diagrams, including 4 Folding Plates. Price 48. net. (Post free 
4s. 3d. home; 4s. 6d. abroad.) 
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Volume XII.— THE SCIENCE OF WORKS MANAGE¬ 
MENT. By John Batey. 232 pages. Price 4s. net. 
(Post free, 4s. 3d. home ; 4s. 6d. abroad.) 

Volume XIII.— THE CALCULUS POR ENGINEERS, 

By Ewart S. Andrews, B.Sc.Eng. (Lond.), and H. Bryon 
Heywood, D.Sc. (Paris), B.Sc. (Lond.), 284 pages. 102 Ilkistra- 
tions. With Tables and Worked Examples. Pricc 4s: net. (Post 
free, 4s. 3d. home; 4s. 6d. abroad.) 

Volume XIV. — LATHES: Their Construction and 
Operation. By G. W. Burley, Wh. Ex., A.M.I.M.E. 244 pages. 
200 lUustrations. Price 3s. 6d. net. (Post free, 8s. 9d, home; 
4s. abroad.) [yust puhlUhciL 

Volume XV.— STEAM BOILERS AND COMBÜS- 
TION. By John Batey. 220 pages. 18 Diagrams. • 
Price 4s. net. (Post free, 4s. 3d. home; 4s. 6d. abroad.) 

pvhlishcfU 

Volume XVI, — REINFORCED CONCRETE IN 
PRACTICE. By A. Alban H. Scott, M.S.A., M.C.I. 
190 pages. 130 Illustrations and Diagrams and 2 Holding Plates. 
Price 4s. net. (Post free, 4s. 3d. home; 4s. 6d, abroad.) 

piiblishtuf, 

[IN PREPARATION.] 

STABILITY OP MASONRY. By E. H. Sprague, 
A.M.I.C.E. 

BRIDGE FOUNDATIONS.' By W. Burnside, M.I.C.E. 
PORTLAND CEMENT. Its Properties and Manu- 
facture. By P. C. H. West, F.C.S. 

TESTING OP MACHINE TOOLS. By G. W. Burley 

Wh.Ex., A.M.I.M.E. 

OALCÜLATIONS POR A STEEL FRAME BUILD¬ 
ING. By W. C. CocKiNG, M.C.I. 

GE AR GÜTTIN G. By G. W. Burley, Wh.Ex., 
A.M.I.M.E. 

MOVING LOADS BY INPLUENOE LINES AND 
OTHER METHODS. By E. H. Sprague, A.M.I.aE. 

THE STABILITY OP ARCHES. By E. H. Sprague 

A. M.I.C.E. * 

DRAWINQ OFFICE PRACTICE. By W. Clegg, 
ESTIMATING STEELWORK POR BUILDINGS. By 

B. P. F. Gleed and S. Bylander, M.C.I. 

THE THEORY OP THE CENTRIPUGAL AND 
TURBO PUMP. By J. Wells. 

STRENGTH OP SHIPS. By James Bertram Thomas. 

MACHINE SHOP PRACTICE. By G. W Burley 
Wh.Ex., A.M.I.M.E. ^ uk .ly, 


For contenis of ihese books, see List III, 
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(Sanitary Plumbing, Metal Work, etc.) 

EXTBRNAL PLÜIVIBING WORK. A Treatise on 
Lead WorU for Roofs, By John W. Hart, R.P.C. 180 lUustra- 
tions. 272 pp. Dcmy 8vo. Second Edition Revised. Price 
7s. 6d. net. (Post free, 78. lOd. horae; Sa. abroad.) 

HINTS TO PLÜMBERS ON JOINT WIPING-, PIPE 
BENDING AND LEAD BÜRNING. Third Edition, 
Revised and Corrccted, By John W. Hart, R.P.C. 184 Illus¬ 
tration s, 313 pp. Demy Svo. Price 7s. 6d. net. (Post free, 
8s. homc; 8s. 8d. abroad.) 

SANITARY PLUMBING AND DRAINAGE. By 

John W, Hart. Demy Svo. Witli 208 Illustrations. 250 pp. 
1904. Price 7s. 6d. net. (Post free, 7s. lOd. home; 8s. abroad.) 

THE PRINOIPLES OP HOT WATER SÜPPLY. By 

John W. Haut, R.P.C. With 129 Illustrations. 177 pp. Demy 
Svo. Price 7s. 6d. net. (Post free, 7s. lüd. home ; 8s. abroad.) 

THE PRINOIPLES AND PRAOTICE OP DIPPING, 
BURNISHING, LAOQUERING AND BRONZ- 
ING BRASS WARE. By W. Norman Brown. 

Revised and Enlarjrcd Edition. Crown Svo, 48 pp. Price 
3s. net. (Post free, 3s. 3d. home and abroad.) 

A HANDBOOK ON JAPANNING. For Ironware, 
Tinvvarc, and Wood, etc. By William Norman Brown. 
Second Edition. Crown Svo. 7t) pages. 13 Illustrations. Price 
3s. 6d, net. (Post free, 3a. 9d. home; 4s. abroad.) 

SHEET METAL WORKING. Cutting, Punching, 

Bcnding, Folding, Pressing, Dravving and Enibossing Metals, 
with Machincry for same. By F. Ghoroi and A. Scmuhkrt. 
Tranalated IVom the üeriiian. Demy Svo. 180 pages. 125 Dravv- 
ings and Illustrations. 2 Folding Plates. Price 7s. (id. net. 
(Post free, 7a. lOd. homc; Sa. abroad.) fublishcd. 

(Electric Wiring, etc.) 

THE DEVELOPMENT OP THE INCANDESCENT 
ELECTRIC LAMP. By G. Basil Barham, A.M.l.E.E. 

Demy Svo. 200 pages. 2 Plates, 25 lUustrationa and 10 Tables, 
Price 5s. net. (Post free, 5s, 4d. homc; 5s. 6d. abroad.) 

WIRING OALOULATIONS POR ELBOTRIC 
LIGHT AND POWER INSTALLATIONS. A 

Practical Handbook containing Wiring Tablcs, Rulcs, and 
Forniulse for the Use of Architccts, Engineers, Mining Engineers, 
and Electricians, Wiring Contractors and Wirenien, etc. By G. 
W. Lummis Patbrson. Crown 8vo. 96 pages. 35 Tables. 
Price 6s, net. (Post free, 5s. 3d, home ; 5s. 6d. abroad.) 

BLECTRIO WIRING AND FITTING. By Sydney R 
Walker, R.N., M.I.E.E., M.I.Min.E,, A.M.Inst.C.E., etc., etc. 
Crown Svo. 150 pp. With Illustrations and Tables. Price Ss. 
net, (Post free, 5s. 3d. home; 58. 6d. abroad,) 
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(Brewing and Botanical.) 

HOPS IN THEIR BOTANICAL, AGRICULTURAL 
AND TECHNICAL ASPBCT, AND AS AN 
ARTICLE OP COMMERCE. By Emmanuel Gross. 
Translated from the German. 78 Illus. 340 pp. Demy Svo, Price 
10s 6d. net. (Post free, lls. home ; 11s 6d. abroad.) 

INSEOTICIDES, PÜNGICIDES AND WEED¬ 
KILLERS. By E. Bourcart, D.Sc. Translated from 
the French. Revised and Adaptcd to British Standards and 
Practice. Demy Svo. 460 pages, SS Tables, and 12 Illustrations. 
Price 12s. 6d. net. (Post free, 13s home ; 13s. 6d. abroad.) 

^For Agricnltutal Chemistry, see p, g.) 

(Wood Products,Timber and Wood Waste.) 
WOOD PRODUCTS: DISTILLATES AND EX- 
TRAOTS. By P. Dumesny, Chemical Engineer, 
Expert before the Lyons Commercial Tribunal, Meraber of the 
International Association of Leather Chemists; and J. Noyer. 
Translated from the French by Donald Grant, Royal 8vo. 
320 pp. 103 Illustrations and Numerous Tables. Price 10s. 6d. 
net. (Post free, lls. home; lls. 6d. abroad ) 

TIMBER: A Comprehensive Study of Wood in all its 
Aspects (Commercial and Botanical), showing the different 
Applications and Uses of Timber in Various Trades, etc. Trans¬ 
lated from the French of Paul Charpentier. Royal 8vo. 437 
pp. 178 Illustrations. Price 12s. 6d. net. (Post free, 13s. 
home; 14s. abroad.) 

THE UTILISATION OF WOOD WASTE, Trans¬ 
lated from the German of Ernst Hubbard. Crown Svo. 192 pp. 
50 Illus. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d, abroad.) 
{See also Utilisation of Waste Products^ p» 9.) 

(Building and Architecture.) 

ORNAMENTAL CEMENT WORK. By Oliver 
Wheatley. Demy Svo. S3 Illustrations. 128 pp. Price 5s. 
net. (Post free, 5s. 4d. home ; 5s. 6cl. abroad.) 

THE PREVENTION OP DAMPNBSS IN BUILD¬ 
INGS; with Remarks on the Causes, Nature and 
Effects of Saline, EfHorescences and Dry-rot, for Architects, 
Builders, Overseers, Plasterers, Painters and House Owners. 
By Adolf Wilhelm Keim, l'ranslated from the German of the 
second revised Edition by M. J. Salter, F.I.C., F.C.S. Eigbt 
Coioured Plates and Thirteen Illustrations. Crown Svo. 115 
pp. Price 5s. net. (Post free, 5s. 3d, home; 5s. 4d. abroad.) 

HANDBOOK OP TECHNICAL TERMS USED IN 
ARCHITECTURE AND BUILDING, AND THEIR 
ALLIED TRADES AND SUBJEOTS. By Auous- 

TiNE C. Passmore. Demy Svo. 380 pp. Price 7s. 6d. net. 
(Post free, 8s. home ; 8s. 6d. ab road.) 

For contenis of these books^ sce List III, 
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(Foods, Dfugs and Sweetmeats.) 

;F00D and DRUGS. By E. J. Parrv, B.Sc.. F.I.C., F.C.S. 

Volume K The Analysis of Food and Drugs (Chemical and 
Microscopical). Royal 8vo. 724 pp, Pricc 21s. net. (Post 
free, 21s. ßd. homc ; 228. 6d. British Colonies; 23s. 3d. other 
Foreign Countries.) 

Volume II. The Sale of Food and Drugs Acts, 1875-1907. 
Royal 8vo. 184 pp. Price 7s. 6d. net. (Post free, 7s. lOd, 
honie; 8s. abroad.) 

THE MANUFAOTÜRE OF PRESERVED FOODS 
AND SWEETMEATS. By A. Hausner. With 

Twenty-eight Illustrations. Translatcd froni the German of thc 
third enlarged Edition. Second English Edition. Crown 8vo. 225 
pp. Pricc 7s. 6d. net. (Post free, 7s. 9d. homc; 7s, lOd. abroad.) 

RBCIPES FOR THE PRESERVING OF FRUIT, 
VEGETABLES AND MEAT. By E. Wagner. 

Translatcd from the German. Crown 8vo. 125 pp. With 14 
Illustrations. Price 5s. net. (Post free, 5s. 3d. home; 5s. 4d. 
abroad.) 


(Dyeing Fancy Goods.) 

■THE ART OF DYEIN G AND STAINING MARBLE, 
ARTIFICIAL STONE, BONE, HORN, IVORY 
AND WOOD, AND OF IMITATING ALL SORTS 
OP WOOD. A Pnictical Handbock for the Use of 
Joincrs, Turners, Maniifacturers of Fancy Goods, Stick and 
Umbrella Makers,- Comb Makers, etc. Translatcd from the 
German of D. H. Soxhlkt, Technical Chemist. Crown 8vo. 
168 pp. Price 5s. net. (Post free, 5s. 3d. home; 5s. 4d. abroad.) 

(Celluloid.) 

OELLULOID ; Its Raw Material, Manufacture, Properties 
and Uses. A Handbook for Manufacturers of Celluloid and 
Celluloid Articlcs, and all Industries iising Celluloid : also for 
Dentists and Tceth Specialists. By Dr. Fr. Bückmann, Tech¬ 
nical Chemist. Translatcd from thc Third Revised German 
Edition. Crown 8vo. 120 pp. With 49 lllüstrations. Pricc Ss. 
net. (Post free, 5s- 3d. homc; Ss, 4d, abroad.) 

(Lithography, Printing and 
Engraving.) 

ART OP LITHOGRAPBOr. By H. J. Rhodes. Demy 
8vo. 344 pages. 120 lllüstrations. 2 Folding Plates, Copioiis 
combined Index and Glossary. Price lOs. 6d. net. (Post free, 
113. home; 11s. 3d. abroad.) 




